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The  airworthiness  and  qualification  tests  (Phase  D)  of  the  CII-47B 
production  helicopter  were  conducted  at  Edwards  Air  Force  Base  and 
Bishop,  California,  during  the  period  16  October  1967  to  9  July  1968. 
Performance,  flying  qualities  and  mission  capability  were  evalua¬ 
ted  to  determine  the  suitability  of  the  C1I-47B  as  a  replacement  for 
the  CH-47A,  determine  specification  compliance  and  obtain  detailed 
performance  and  stability  and  contro]  information  for  inclusion  in 
technical  manuals  and  other  publications.  There  were  no  deficien¬ 
cies  disclosed  which  would  affect  the  mission  accomplishment  of  the 
helicopter.  There  were  four  shortcomings  in  evidence  for  which  cor¬ 
rection  is  desirable.  Hie  shortcomings  observed  were :  the  lack 
of  a  never  exceed  airspeed  computer  in  the  cockpit,  static  longi¬ 
tudinal  control  instability  at  all  airspeeds  below  70  knots  indi¬ 
cated  airspeed  (KIAS) ,  unstable  dynamic  longitudinal  control  char¬ 
acteristics  at  all  test  conditions,  excessive  cockpit  vibrations 
above  135  KIAS  at  light  gross  weights  and  also  at  230  rotor  rpm. 

The  increase  in  gross  weight  from  33,000  pounds  for  the  CH-47A  to 
40,000  pounds  for  the  CH-47B  and  the  resulting  increase  in  payload 
capability  arc  particularly  noteworthy.  'Hie  airspeed  capability 
of  the  CH-47B  is  approximately  30  knots  greater  than  the  CH-47A; 
however,  the  vibration  levels  at  airspeeds  above  120  KIAS,  light 
gross  weights  (below  approximately  33,000  pounds)  and  230  rotor  rpm 
are  excessive. 


iv 


The  services  of  one  aerodynamics  engineer  and  one  technical  rep¬ 
resentative  from  the  Vertol  Division  of  The  Boeing  Company  were 
used  during  the  active  test  program.  Fire  fighting,  medical  aid, 
petroleum,  oils  and  lubricants  (POL),  instrumentation  calibration 
and  photographic  support  for  the  project  was  provided  by  the  US 
Air  Force  Flight  Test  Center  (AFFTC)  at  Edwards  Air  Force  Base, 
California . 
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INTRODUCTION 


BACKGROUND 

].  A  Chinook  product  i  ■iprovement  program  was  initiated  to  provide 
significant  gains  in  performance  and  flying  qualities  of  the  Cl  I  - 
47  helicopter.  The  program  (ref  1,  app  I)  consisted  of  a  two-step 
process.  The  aircraft  configured  for  step  one  has  boon  identified 
as  configuration  1A  and  designated  the  til  1-4 7H . 

2.  A  test  directive  (ref  2,  app  I)  issued  by  the  US  Army  Test  and 
Evaluation  tiommand  (USATEC0M1  provided  for  the  US  Army  Aviation 
Test  Activity  (IJSAAVNTA)  (redesignated  the  US  Army  Aviation  Sys¬ 
tems  Test  Activity  (ilSAASTA))  participation  in  the  product  improve¬ 
ment  program. 


TEST,  OBJECT  I  Vi: 

3.  The  objective  of  these  tests  was  to  obtain  CII-47B  production 
model  detailed  performance  and  stability  and  control  information 
,f or  use  in  determining  specification  compliance  and  inclusion  In 
technical  manuals  and  other  publications  on  In-service  aircraft. 
Sufficient  testing  was  completed  to  evaluate  the  requirements  of 
the  following: 

a.  Conformance  with  the  CII-47B  detail  specification  for  the 
model  C1I-47H  helicopter  (ref  3,  app  1). 

b.  Compliance  with  Military  Specification  Ml  1.-I1-8S01A  (ref 

4)  . 


DESCRIPTION 

4.  The  CII-47B  Is  a  twin -turbine  engine,  tandem-rotor  helicopter 
manufactured  by  the  Vertol  Division  of  The  Boeing  Company,  It  is 
designed  to  provide  air  transportation  for  cargo,  troops  and  wea¬ 
pons  within  the  combat  cone  during  day,  night,  visual  and  instru¬ 
ment  conditions,  it  is  powered  by  two  Lycoming  T5S-I.-7C  shaft  tur¬ 
bine  engines  mounted  in  separate  nacelles  on  the  aft  fuselage.  The 
engines  simultaneously  drive  two  three-bl aded  rotors  in  tandem  through 
a  combining  transmission,  drive  shafting  and  reduction  transmis¬ 
sions,  A  turbine-engine  auxiliary  power  unit  hydraulically  drives 
the  aft  transmission  accessory  gear  box,  which  provides  hydraulic 


and  electrical  power  for  engine  starting  and  other  ground  opera¬ 
tions  when  the  rotors  are  stonnod .  The  fuel  cells  ere  contained 
in  pods  on  each  side  of  the  fuselage .  The  helicopter  is  equipned 
with  four  nonretractable  landing  goer.  An  entrance  door  is  located 
at  the  forward  right  side  of  The  cabin  fuselage  section.  At  the 
rear  of  the  cargo  compartment  is  a  hydraulically  operated  combi¬ 
nation  door  and  loading  ramp.  The  pilot's  seat  and  controls  are 
located  on  the  right  side  of  the  cockpit,  and  the  copilots's  scat 
and  controls  are  located  on  the  left.  A  detailed  description  of 
the  test  aircraft  is  presented  in  reference  5,  appendix  I.  Ihe 
following  significant  changes,  as  compared  with  the  C1I-47A,  are 
incorporated: 

a.  Increased  rotor  blade  area  and  airfoil  camber  fdroop-snoot 
rotor  blades). 

b.  Increased  strength  dynamic  components  including  a  verti¬ 
cal  pin  joint  assembly,  horizontal  pin  hearing,  rotating  swashplntc, 
pitch  links  and  forward  and  aft  rotor  shafts. 

c.  blunted  aft  pylon. 

d.  Forward  pylon  bleed  slot  spoilers. 

e.  Fuselage  afterbody  strokes. 

f.  Relocated  stability  augmentation  system  (SAS)  ports. 

g.  Reduced  SAS  authority  and  gain. 

h.  Lycoming  T55-I.-7C  engines. 


SCOPE  OF  TEST 

5.  The  performance  and  flying  qualities  of  the  CII-471)  helicopter 
were  evaluated  for  service  capability  as  a  medium  transport  heli¬ 
copter  during  day,  night,  visual  and  instrument  conditions.  The 
performance  of  the  helicopter  was  evaluated  against  the  perform¬ 
ance  guarantees  of  the  detail  specification  [ref  3,  app  I),  and 
the  flying  qualities  were  evaluated  against  the  requirements  of 
Military  Specification  Mil, -11-850) A  (ref  4).  A  summary  of  the  de¬ 
tail  specification  performance  guarantees  and  a  comparison  of  the 
test  results  are  included  as  appendix  IT. 

6.  A  total  of  137  flights  were  conducted  during  the  test  program 
totaling  169.7  hours  with  105  flights  and  138.7  iiou.s  of  produc¬ 
tive  time.  All  flights  conducted  for  verification  of  contractor 
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guarantees  were  flown  with  the  i il;  antenna  and  the  cargo  mirror  re¬ 
moved  (as  specified  in  tho  detail  specification).  ’Hie  remainder 
of  the  flights  were  conducted  with  the  HP  nntennn  install  pH  nn  ths 
test  helicopter.  All  flights  were  conducted  with  a  P-I'ont  boom 
mounted  on  the  nose  of  the  helicopter,  an  extension  and  yaw  vane 
indicator  on  the  Forward  rotor  mast  and  the  DHCCA  dome  installed. 

A  drag  correction  was  made  for  these  items. 


7.  The  normal  operating  limitations  listed  in  reference  F,  uppen- 
dix  I,  were  observed  during  all  tests  conducted  except  for  the  maxi¬ 
mum  gross  weight.  'Ihe  maximum  authorized  takeoff  and  landing  gross 
weight  fgrwt)  was  increased  to  41, SuO  pounds  to  allow  tests  to  he 
conducted  at  a  40 , 000-pound  test  grwt . 


METHODS  OP  TUST 

8.  Plight  test  methods  as  outlined  in  the  CII-47B  flight  test  pro¬ 
cedures  document  (ref  0,  app  1),  and  the  Navy  Handbook  were  used 
to  acquire  test  data,  'ITic  test  techniques  and  data  analysis  meth¬ 
ods  arc  presented  in  appendix  III.  Specific  methods  used  for  con¬ 
ducting  individual  tests  are  presented  in  the  Results  and  Discus¬ 
sion  section  of  this  report. 

9,  A  detailed  list  of  the  test  helicopter  instrumentation  is  in¬ 
cluded  as  appendix  IV.  Calibrated  engines  were  installed  in  the 
CH-47B  for  the  tests.  The  fuel-flow  method  was  used  to  determine 
the  delivered  power.  Actual  climb  power  required  was  based  on  ex¬ 
trapolated  data  of  the  engine's  calibration  curves. 


CHRONOLOGY 


10.  Tlie  chronology  of  the  test  program  is  as  follows: 


Test  directive  received 
Aircraft  received 
Plight  tests  started 
Interim  report  submitted 
Plight  tests  completed 
Draft  report  submitted 


June  1966 

8  July  1967 
16  October  1967 

March  1968 

9  July  1968 
November  I960 
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RESULTS  AND  DISCUSSION 


i;i:Ni:ual 


11.  Might  tests  were  conducted  on  the  production  model  CII-47B 
helicopter  to  obtain  detailed  perforn.ance  and  stability  and  con¬ 
trol  information  for  use  in  determining  compliance  with  the  detail 
spec i fication  and  military  specification  (refs  3  and  4,  app  I)  and 
to  provide  data  for  use  in  technical  manuals  and  other  publications. 
The  CII-47B  met  or  exceeded  all  contractor  performance  guarantees 
(see  summary  in  appendix  II).  There  were  no  deficiencies  disclosed 
which  would  affect  the  mission  accomplishment  of  the  helicopter; 
however,  there  were  four  shortcomings  in  evidence  for  which  cor¬ 
rection  is  desirable.  The  shortcomings  were:  the  lack  of  a  never 
exceed  airspeed  (Vfvjg)  computer  installed  in  the  cockpit,  static 
longitudinal  control  instability  at  all  airspeeds  below  70  knots 
indicated  airspeed  (KIAS)  ,  unstable  dynamic  longitudinal  control 
characteristics,  excessive  cockpit  vibration.  The  increase  in  gross 
weight  and  payload  capability  of  the  Cl  1-47 14  over  that  of  the  C1I- 
47A  was  particularly  noteworthy.  The  airspeed  capability  of  the 
(111-47 B  is  approximately  50  knots  greater  than  the  C11-47A;  however, 
the  cockpit  vibration  levels  are  excessive  above  120  KIAS,  light 
gross  weights  (below  an  approximate  33,000  pounds)  and  230  rotor 
rpm.  The  overall  flying  qualities  of  the  C1I-47B  arc  assigned  a  pilot 
rating  of  A3  according  to  the  pilot  rating  scale  (PUS) . 


PERFORMANCE 


General 

12.  The  fuel  flow  method  was  used  for  determining  all  power  pa¬ 
rameters.  'lhc  data  pertaining  to  all  contractor  performance  guar¬ 
antees  summarized  in  appendix  IT  were  calculated  in  accordance  with 
Specification  114-PJ-602,  Vcrtol  Division  of  ITic  Boeing  Company, 
Detail  Specification  fox1  the  Model  CH-47B  Helicopter s  September 
1966.  All  data  in  the  performance  guarantee  summary  arc  based  on 
100-porcent  best  cruise  speed.  All  other  data  in  this  report  arc 
based  on  99-pcrcent  best  cruise  speed. 

Hover 

13.  Hover  performance  data  were  acquired  both  in  ground  effect 
(iGk)  and  out  of  ground  effect  (OHIO  using  the  tethered  flight  method 
Rotor  speed  was  varied  from  215  to  235  rpm.  Data  were  obtained 
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at  appro xi mate  density  altitudes  of  sea  level  (SI,)  ,  2300,  4100  and 
9500  feet  at  hover  heights  of  5,  10,  20,  50  and  100  feet  at  each 
altitude.  Hover  height  wa«  measured  from  the  right  roar  whool  to 
the  ground. 

IT.  The  results  of  the"  hover  p'e  r  Furman  ce  To  ST  "'flTS’,pVC'SClTtCd "1ft 
figures  1  through  14,  appendix  V.  The  hover  performance  summary 
(fig.  2)  shows  that  the  CII-47B  exceeded  the  detail  specification 
guarantee  (to  hover  OC.H  at  6000  ft  for  10  minutes  at  Mission  1  grwt 
on  a  95°F  day)  by  1400  feet  (23  percent).  The  results  also  show 
that  the  CII-47B  exceeded  the  detail  specification  guarantee  (to 
hover  0(11;  on  a  standard  day  at  SI,  and  38,000  pounds)  by  2000  pounds 
(5.3  percent),  figure  1  shows  that  the  useful  load  for  the  CII- 
471?  hovering  0C.E  on  a  95  8  lf  day  exceeds  that  of  the  CII-47A  by  4700 
pounds  (32  percent)  at  SI.  and  by  2000  pounds  (16  percent)  at  a  4000- 
foot  altitude.  The  large  increase  in  useful  load  for  the  CH-47B 
at  SI.  results  from  the  CII-47A  being  gross  weight  limited  and  the 
CII-47B  being  limited  by  power  available.  At  4000  feet  on  a  95°F 
day,  the  gross  weight  of  both  the  (1I1-47A  and  the  (111-471?  are  limited 
by  power  available,  and  the  2000-pound  increase  in  payload  is  more 
representative  of  the  increase  in  operational  capability.  The  ex¬ 
cellent  hover  performance  of  the  (II 1-4 7B  helicopter  enhances  its 
operational  capability. 

Level  flight 


15.  Level -flight  performance  data  were  acquired  using  the  constant 
referred  rotor  speed  (N//9)  and  referred  gross  weight  (W/6)  method 
of  test.  Conditions  included  SL  to  a  15,000-foot  density  altitude 
(Up);  a  27,000-  to  40,000-pound  grwt;  mid,  forward  and  aft  centers 
of  gravity  (cg's);  and  225  and  230  rotor  rpm.  Test  day  data  were 
corrected  to  level-flight  conditions  by  standard  energy  corrections. 
The  data  were  then  generalized  into  the  following  parameters: 


=  Referred  tost  gross  weight  (lb) 


Referred  shaft  horsepower  (slip) 


T 

Referred  true  airspeed  (Kts) 


N 

TIT  =  Referred  rotor  speed  (rpm) 
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Tiic  resultant  power  required  curves  ar.d  the  specification  power 
available  obtained  from  the  manufacturer's  data  (presented  in  ref¬ 
erence  7.,  appendix  I)  Were  used  to  determine  performance  charac¬ 
teristics  . 

16.  The  results  of  the  level  flight  performance  are  presented  in 
figures  15  through  57,  appendix  V.  'lire  referred  level -fli ght  per¬ 
formance  data  are  presented  in  figures  oil  through  50.  Tests  re¬ 
sults  show  that  the  til  I -47  U  exceeded  the  detail  specification  guar¬ 
antee  (cruise  at  150  knots  on  a  standard  day  at  SI.,  normal  rated 
power  (NkP)  and  33,000  pounds  grwt)  by  8.0  knots  (5  percent]  (fig. 
15).  At  most  level-flight  test  conditions,  the  maximum  velocity 
of  the  helicopter  was  airframe  limited;  in  that,  Vpp  could' bo  ex¬ 
ceeded  within  the  power  available  and  torque  limits.  A  qualita¬ 
tive  evaluation  of  the  speed  capability  of  the  Cl  1-47 B  indicated 
that  the  VfsjF.  can  easily  be  exceeded  when  operating  at  225  rotor 
rpm  before  the  airframe  vibration  levels  become  too  uncomfortable; 
however,  when  operating  at  230  rotor  rpm,  the  V,\j|:  would  not  nor¬ 
mally  be  exceeded  because  the  vibration  level  becomes  uncomfort¬ 
able  before  V^ig  Is  reached  (sec  para  60).  The  test  helicopter  was 
not  equipped  with  a  Vfvjp  computer  or  a  cruise  guide  Indicator.  It 
is  recommended  that  one  or  the  other  be  installed  in  the  (11 1  - 4 7 13 
helicopter.  The  computer  should  show  the  Vjqj:  for  both  225  and  230 
rotor  rpm. 

17.  Test  results  show  the  CII-47B  exceeded  the  detail  specifica¬ 
tion  radius -of -act ion  guarantee  (100  nautical  miles  (NM)  during 
Mission  I)  by  6.3  NM  (6.3  percent)  (see  appendix  VI  for  computa¬ 
tion).  The  computation  for  the  radius -of -action  guarantee  was  based 
on  the  airspeed  for  100-perccnt  best  range  in  accordance  with  the 
detail  specification.  All  other  range  data  presented  in  this  report 
is  based  on  highest  airspeed  for  99-percent  maximum  range.  A  radius - 
of-action  summary  plot  is  presented  in  figure  51,  appendix  V.  Range 
summaries  at  SL,  5000  and  10,000  feet  (at  225  and  230  rotor  rpm) 

are  presented  in  figures  51  through  57,  appendix  V. 

18.  Test  results  show  the  Cl  1-4 7 B  exceeded  the  Mission  1  payload 
guarantee  (6000  pounds  outbound  and  3000  pounds  inbound  for  a  100 
NM  radius)  by  1313  pounds  outbound  and  656  pounds  inbound  (22  per¬ 
cent).  'Ihe  increased  payloads  meet  all  guarantees  for  Mission  I 
including  the  range,  hover  and  single-engine  service  ceiling  guar¬ 
antees.  The  limiting  factor  for  the  increased  payloads  is  the  ca¬ 
pability  to  hover  001:  at  6000  feet  on  a  95°I:  day. 

19.  The  rotor  efficiency  in  level  flight  is  presented  in  figures 
58  through  69,  appendix  V.  The  data  show  that  at  the  recommended 
climb  speed  range  (70  to  80  knots  true  airspeed  (KTAS) )  the  most 
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efficient  rotor  speed  varies  between  225  rpm  at  a  24,000-pound  re¬ 
ferred  grwt  and  227  rpm  at  a  40,000-pound  referred  grwt .  At  a  cruise 
speed  of  130  KTAS,  the  most  efficient  rotor  speed  varies  from  less 

than-  -2-25  retor  rpm-iit-25;0R0  pounds  -wfc*i»wd~gw*  ■22-S-wfeo.T  rpm  . 

at  40,000  pounds  referred  grwt.  The  results  indicate  that  the  most 
efficient  rotor  speed  i  >  affected  by  both  gross  weight  and  compress¬ 
ibility  effects  due  to  increasing  advancing  blade  tip  Mach  number 
as  forward  airspeed  increases.  The  increase  in  advancing  blade 
tip  Mach  number  as  airspeed  increases  tends  to  reduce  the  rotor 
speed  for  most  efficient  operation.  The  level  flight  performance 
of  tiie  CII-47B  helicopter  is  suitable  for  operational  use. 

Single- Ling inc  c I i  1  mb 

20.  The  single-engine  climb  performance  of  the  till-4713  helicopter 
was  evaluated  by  two  methods.  The  first  method  consisted  of  ac¬ 
tual  single-engine  climbs,  and  the  second  method  was  by  computa¬ 
tion  from  level-flight  performance  test  data  as  prescribed  in  ref¬ 
erence  (i,  appendix  t.  The  results  of  these  evaluations  arc  pre¬ 
sented  .in  figures  70  and  71,  appendix  V. 

21.  The  single-engine  service  ceiling  was  determined  from  level- 
flight  data  by  conducting  power  correction  (1C,,)  flights  to  deter¬ 
mine  the  variation  of  power  with  rate  of  climb,  and  Level  flights 
were  conducted  to  determine  the  minimum  power  required.  The  K„ 
determined  and  the  power  available  were  used  to  compute  the  single- 
engine  service  celling,  Using  the  level-flight  method,  computation 
shows  the  single-engine  service  ceiling  of  the  Cl  1-47 13  at  Mission 

I  grwt  (29,924  lb)  to  be  7075  feet  which  exceeds  the  detail  speci¬ 
fication  guarantee  (0000  feet)  by  1075  feet  (18  percent). 

22.  The  single-engine  service  ceiling  of  the  CI1-47B  was  also  de¬ 
termined  by  actual  single-engine  climbs.  The  climbs  were  conducted 
at  27,000-  to  30, 000 -pound  grwt,  225  rotor  rpm  and  military  rated 
power  (MRP).  Corrections  for  rotor  rpm  variation,  gross  weight 
variation,  acceleration,  power  available  and  air  density  were  ap¬ 
plied  to  test  day  data,  and  these  data  were  then  plotted  to  show 
the  standard  day  variation  in  rate  of  climb  (R/C)  versus  altitude. 
Test  results  based  on  the  actual  single-engine  climb  performance 
show  the  single-engine  service  ceiling  at  Mission  !  grwt  to  be  6750 
feet  (figure  70,  appendix  V)  which  exceed:'-  the  detail  specifica¬ 
tion  guarantee  ((>000  feet)  hv  750  feet  (15  percent).  The  singlo- 
eng.i  i  o  service  ceiling  of  the  til  1  -4713  is  suitable  for  operational 
use . 
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Dual -Engine  Climb 


23.  The  dual -engine  climb  performance  was  evaluated  by  conducting 
-dual-CTrgi'TTC ~c limb n  -  to ~  thr  f f  i ght ■  envelope-limit  -  altitude,  Climbs 
were  conducted  at  27,000-  to  40,000-pound  grwt ,  225  and  230  rotor 
rpm  and  nornuil  rated  power.  The  results  of  these  tests  arc  pre¬ 
sented  in  figures  74  through  8.1,  appendix  V. 

24.  Test  results  show  that  at  a  40,000-pound  grwt  and  9000  feet 
(flight  envelope  limit  altitude),  the  R/C  was  500  feet  per  minute 
(fpm)  at  normal  rated  power.  At  a  33,000-pound  grwt  and  15,000 
feet  (flight  envelope  limit  altitude),  the  R/C  was  also  approxi¬ 
mately  500  fpm.  There  was  no  increase  in  vibration  level  as  the 
flight  envelope  limit  altitudes  and  airspeeds  were  approached,  and 
there  was  no  other  indication  that  fore  or  aft  rotor  blade  tip  stall 
was  being  approached.  'ITie  dual -engine  climb  performance  of  the 

Cl  1-4 713  helicopter  is  suitable  for  operational  use. 


Takeoff 


25.  Takeoff  performance  testing  was  performed  at  a  field  eleva¬ 
tion  of  9500  feet,  test  gross  weights  from  32,090  to  38,000  pounds 
and  a  mid  eg.  Rotor  speed  was  maintained  at  230  indicated  rpm  for 
all  takeoffs.  A  Fairchild  flight  unalizer  camera  was  used  to  re¬ 
cord  true  ground  speed  and  horizontal  distance  to  clear  both  50- 
and  100-foot  barriers.  The  level-flight  acceleration  and  constant 
airspeed  climbout  method  was  used.  When  sufficient  power  was  avail¬ 
able,  all  takeoffs  were  initiated  from  a  10-foot,  hover  with  top¬ 
ping  power  applied  at  initiation  of  takeoff.  Mien  sufficient  power 
was  not  available  to  hover  at  10  feet,  takeoffs  wore  initiated  at 
the  hover  height  obtained  with  topping  power .  lor  all  takeoffs, 

a  flight  path  approximately  5  feet  above  the  ground  was  maintained 
during  acceleration  to  approximately  5  knots  below  climbout  air¬ 
speed,  and  then  the  helicopter  was  rotated  to  climb  attitude.  All 
data  were  recorded  in  less  than  3-knot  winds.  To  correlate  the 
data,  the  excess  power  available  was  computed  using  zero  delta  power 
coefficient  (ACp)  as  the  capability  to  hover  at  a  10-foot  height 
above  the  ground  with  maximum  power  available. 

26.  The  results  of  the  takeoff  performance  tests  arc  presented 

in  figures  86  through  97,  appendix  V.  During  the  takeoff  run,  the 
helicopter  could  be  rotated  to  climb  attitude  immediately  after 
passing  through  translational  lift  and  a  climb  would  result;  how¬ 
ever,  at  the  lower  airspeeds  and  heavier  gross  weights,  the  heli¬ 
copter  would  settle  back  toward  the  ground  after  reaching  a  40- 
to  80-foot  altitude.  This  was  caused  by  insufficient  power  avail¬ 
able  to  maintain  level  flight,  0(II;.  at  takeoff  conditions  and  climbout 


airspeed.  During  all  takeoff's  where  the  helicopter  readied  a  100- 
foot  altitude,  a  positive  k/C  wus  also  maiiiialneu  ul/uvc  100  foot. 

57? When  insufficient  power  was  ..available  .to  hover  at  10  feet  above 
the  surface,  maximum  pilot  effort  and  technique  were  required  to 
keep  the  helicopter  from  touching  the  surface  during  the  accelera¬ 
tion  run.  When  insufficient  power  was  available  to  hover  at  5  feet 
above  the  surface,  it  was  almost  impossible  to  keep  the  helicop¬ 
ter  from  touching  the  surface  during  the  acceleration  run.  It  is 
recommended  that  running  takeoffs  he  executed  when  insufficient 
power  Is  available  to  hover  at  a  10-foot  aft  wheel  height. 

28.  Test  results  show  that  the  takeoff  distance  required  to  clear 
a  50-foot  barrier  at  zero  delta  power  cocfficient/thrust  coeffi¬ 
cient  (ACp/CqO  from  a  10-foot  hover  varied  from  a  minimum  of  830 
feet  at  30  KTAS  to  1500  feet  at  00  KTAS.  At  those  takeoff  condi¬ 
tions,  a  minimum  of  30  KTAS  was  required  to  clear  a  50-foot  har¬ 
rier;  however,  a  minimum  of  40  KTAS  was  required  to  maintain  a  posi¬ 
tive  R/C  above  50  feet.  A  delta  power  coefficient  thrust  coeffi¬ 
cient  is  a  nond Linens ional  measure  of  the  difference  between  power 
available  and  power  required  at  a  given  gross  weight  and  hover  condi¬ 
tion  , 

2‘J.  Test  results  show  that  takeoff  distance  required  to  clear  a 
100-foot  barrier  at  zero  ACp/Op  from  a  10-foot  hover  varied  from 
a  minimum  of  1320  feet  at  40  KTAS  to  1630  feet  at  60  KTAS.  At  zero 
ACp/C'j'  a  minimum  of  40  KTAS  was  required  to  clear  a  100-foot  har¬ 
rier.  At  all  heavier  gross  weights,  a  climbout  airspeed  of  60  KTAS 
resulted  in  a  higher  U/C  after  the  barrier  was  cleared  and  felt 
more  suitable  to  the  pilot.  The  takeoff  performance  of  the  Cl  1  - 
47B  helicopter  is  satisfactory  for  operational  use.  j 

Landing 


30.  No  quantitative  data  were  obtained  on  landing  performance  during 
the  tests;  however,  the  landing  performance  of  the  Cl  1—47 B  helicop¬ 
ter  was  qualitatively  evaluated  throughout  the  test  program.  Test 
results  indicate  the  landing  performance  in  no  way  restricts  the 
capability  of  the  helicopter.  Touchdowns  with  no  forward  roll  could 
be  accomplished  at  all  conditions  tested,  At  heavier  gross  weights 
and  higher  altitudes,  a  shallow  approach  (approximately  4  degrees) 
maintaining  the  minimum  power  required  (approximately  70  KIAS)  to 
an  approximate  200-foot  altitude  and  then  decreasing  airspeed  and 
altitude  simultaneously,  proved  to  he  the  best  method  for  ease  of 
helicopter  control  and  resulted  in  the  best  overall  performance. 
Steeper  approach  angles  resulted  in  an  increase  in  power  required 
for  touchdown.  The  landing  performance  of  the  (41-4711  helicopter 
is  satisfactory  for  operational  use. 
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STABILITY  AND  CONTROL 


Control  Force  Characteristics 

31,  All ^control  forces  were  measured  on the  ground  wifh  the  aux¬ 
iliary  power  unit  (API!)  supplying  hydraulic  pressure  to  the  lon¬ 
gitudinal,  lateral,  directional  and  thrust  control  systems.  Forces 
were  measured  with  a  hand-held  force  gage,  and  control  positions 
were  recorded  on  the  osci 1 1 ograplt .  Control  centering  was  ON  during 
longitudinal,  lateral  and  directional  control  force  measurements, 
The  thrust  control  rod  brake  switch  was  depressed  during  thrust 
control  rod  measurements.  The  results  of  the  control  rod  force 
measurements  are  presented  in  figures  98  through  101,  appendix  V, 

A  summury  of  the  control  force  recorded  and  specification  compli¬ 
ance  is  presented  in  table  1. 


Table  1.  Summary  of  Control  Forces  and  Specification  Compliance. 


Control 

Full  Control  Force 

Spec  Limit  Test  Result 
(lb)  (lb) 

Breakout  Plus  Friction 

Spec  Limit  Test  Result 
(lb)  (lb) 

Longitudinal 

8.0 

7.0 

0.5  to  2.0 

1 . 0  fwd 

1 . 8  aft 

Lateral 

7.0 

6.0 

0,5  to  2,0 

1.2  left 

1.2  right 

Directional 

34 . 0 

34.0 

3.0  to  20,0 

12.0  right 
10.5  left 

Collective 

10,0 

N/A 

1.0  to  10.0 

3  to  6.5 

32,  Ihe  longitudinal  breakout  plus  friction  force  was  1  pound  for 
a  forward  cyclic  motion  and  1,8  pounds  for  an  aft  cyclic  motion. 

The  force  gradients  for  the  first  inch  of  travel  from  trim,  both 
forward  and  aft,  were  at  least  equal  to  the  breakout  plus  friction 
force,  The  forward  and  aft  longitudinal  stick  force  gradients  were 
always  positive  (approximately  1  pound  per  inch  of  travel),  'the 
slope  of  tlie  gradients  for  the  first  inch  of  travel  was  equal  to 
the  slope  for  the  remainder  of  travel  ,  and  there  were  no  objection¬ 
able  discontinuities  in  the  slope.  A  maximum  control  force  of  7 
pounds  was  required  to  move  the  longitudinal  control  either  to  the 
forward  or  aft  stop  from  center  trim,  This  movement  on  the  ground 
is  greater  than  the  maximum  ever  encountered  in  flight.  The  lon¬ 
gitudinal  friction  band  varied  from  2  to  1.5  pounds.  The 
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longitudinal  stick  force  characteristics  met  the  requirements  of 
the  detail  specification  and  arc  suitable  for  operational  use  (i’i<5 
A2) ,  ‘ 


33.  The  lateral  breakout  plus  friction  force  was  1.15  pounds  for 
both  left  and  right  directions.  The  lateral  force  gradients  were 
approximately  1  pound  per  inch  of  stick  travel  and  did  not  exhibit 
any  objectional  discontinuities.  A  maximum  control  force  of  7  pounds 
was  required  to  move  the  lateral  control  to  cither  the  left  or  right 
stop  from  center  trim.  This  lateral  movement  on  the  ground  was 
greater  than  the  maximum  ever  encountered  in  flight.  The  lateral 
friction  band  varied  from  1.2  to  2.4  pounds.  The  lateral  stick 
force  characteristics  met  the  requirements  of  the  detail  specifica¬ 
tion  and  arc  suitable  for  operational  use  (PUS  A3)  . 

34.  The  directional  breakout  plus  friction  force  was  10.5  pounds 
for  left  pedal  inputs  and  12.0  pounds  for  right  pedal  inputs.  The 
directional  control  force  gradients  were  approximately  5  pounds 
per  inch  of  travel,  and  there  were  no  objectional  discontinuities. 

A  maximum  of  34,0  pounds  was  required  to  move  the  lateral  control 

to  either  the  right  or  left  stop  from  center  trim.  This  directional 
movement  on  the  ground  was  greater  than  the  maximum  encountered 
in  flight,  The  directional  control  friction  band  varied  from  3.5 
to  5.0  pounds.  The  directional  control  force  characteristics  met 
the  requirements  of  the  detail  specification  and  are  suitable  for 
operational  use  (PUS  A3) . 

35.  The  thrust  control  breakout  plus  friction  force  varied  from 
2.2  to  6.5  pounds  for  upward  travel  and  was  3.0  pounds  for  down¬ 
ward  travel  above  the  3-degree  detent.  Die  forces  exhibited  pro¬ 
vided  the  pilot  with  a  comfortable  feel  of  the  thrust  control  sys¬ 
tem.  The  thrust  control  system  met  the  requirements  of  the  detail 
specification  and  is  satisfactory  for  operational  use  (PUS  A3). 

Controllability 


36.  'the  controllability  was  evaluated  by  introducing  step  inputs 
individually  in  all  controls  and  recording  the  time  histories  of 
aircraft  attitudes,  rates  and  accelerations.  A  control  jig  was 
used  to  aid  the  pilot  in  precisely  introducing  control  inputs.  Con¬ 
trollability  was  evaluated  for  hover  and  level  flight  at  varying 
gross  weights,  altitudes,  rotor  speeds  and  cg's.  The  results  of 
the  tests  are  presented  in  figures  102  through  116,  appendix  V. 

37,  The  hover  test  results  arc  summarized  and  compared  to  the  re¬ 
quirements  of  MTL-1I-8501A  in  table  2.  The  results  show  that  the 
control  power  of  the  CP  I  -  4  7 13  about  all  three  axes  of  control  met 


tlic  requirements  of  M1L-II-8501A  for  both  visual  flight  rule  (VFR) 
and  instrument  flight  rule  (U'R)  operation.  Qualitatively,  the 
longitudinal,  lateral  and  directional  controls  were  in  good  har¬ 
mony  and  were  sensitive  enough  to  permit  good  pilot  eontrol  of  the 
helicopter,  No  controls  were  sensitive  enough  to  cause  the  pilot 
to  overcontrol  the  helicopter.  The  controllability  about  all  axes 
was  satisfactory  during  level  flight.  The  controllability  of  the 
CII-47B  is  suitable  for  operational  use  (I’RS  A2)  . 


Table  2.  Control  Power  Compliance  with  MT L -II- 850 1 A . 


Control  Axis 

Input 

(in.) 

VFR 

Speei fication 
Requirement 

Att j  tude 
Displacement 
(deg) 

IFR 

Speci ficat ion 
Requirement 
Atti tude 
Displacement 
(deg) 

Test  Result 
(deg) 

Longitudinal 

1 

1.3  at  1  sec 

2.11  at  1  sec 

3  to  7  at  1  sec 

Longitudinal 

Full 

5.22  at  1  sec 

20.9  at  1  sec 

Satisfactory1 

Lateral 

1 

0.78  at  sec 

0.93  at  sec 

2.5  to  4  at  sec 

Lateral 

Full 

2.35  at  L  sec 

2,78  at  sec 

Satisfactory1 

Directional 

1 

3.19  at  1  sec 

3,19  at  1  sec 

4  at  1  sec 

Directional 

Full 

9.57  at  1  see 

9.57  at  1  sec 

Satisfactory1 

^fhese  o  ;sults  were  based  on  extrapolation;  however,  results  indi 
cate  that  all  VFR  and  IFR  requirements  of  MIL-H-8501A  were  met. 


Sideward  and  Rearward  Flight 

38.  Sideward  and  rearward  flight  tests  were  conducted  to  evaluate 
the  hover  capability  of  the  CII-47B  in  crosswind  and  tailwind  con¬ 
ditions.  Data  were  recorded  at  the  following  conditions:  a  26,000- 
to  36,500-pound  grwt ;  a  2200-  and  9500-foot  lip;  forward,  aft  and 
mid  cg's;  and  230  rotor  rpm.  All  data  were  recorded  in  less  than 
3-knot  winds.  A  calibrated  pace  vehicle  was  used  to  determine  air¬ 
speed.  The  test  results  are  presented  in  figures  117  through  123, 
appendix  V. 

39.  Test  results  show  that  sideward  flight  up  to  35  KTAS  could 

be  readied  using  less  than  40  percent  of  the  available  lateral  con¬ 
trol  travel  in  either  direction.  As  >M  deward  flight  speed  increased, 
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the  roll  attitude  increased  in  the  direction  of  flight  to  approxi¬ 
mately  IS  KTAS  thru  remained  almort  constant  up  to  35  KTAS.  The 
lateral  control  stick  gradient  was  positive  and  approximately  linear 
for  all  .teat  conditions  (inpyeoaing  right  lateral  control  was  re¬ 
quired  for  increasing  airspeed  to  the  right  and  increasing  left- 
lateral  control  was  required  for  increasing  airspeed  to  the  left). 
The  directional  control  (.pedal  position)  and  longitudinal  stick 
position  remained  approximately  constant  throughout  left  and  right 
sideward  flight. 


40.  Test  results  show  that  the  helicopter  has  positive  static  lon¬ 
gitudinal  stick  position  stability  at  airspeeds  from  .30  KTAS  rear¬ 
ward  flight  to  30  KTAS  forward  flight,  Approximately  3  inches  of 
longitudinal  control  travel  (23  percent)  remained  at  30  KTAS  rear¬ 
ward  flight  at  the  most  critical  load  condition  (forward  eg).  This 
exceeds  the  requirements  of  the  military  specification  (10-perCent 
control  remaining)  by  13  percent.  However,  light  droop-stop  pound¬ 
ing  in  the  roar  was  experienced  when  the  helicopter  was  maneuvered 
around  the  30-knot  rearward  point  at  forward  eg  loading.  This  in¬ 
dicates  that  the  longitudinal  control  would  be  limited  by  droop - 
stop  pounding  rather  than  control  travel.  The  pitch  attitude  of 
the  helicopter  generally  became  more  nose  down  as  airspeed  was  varied 
from  30  KTAS  rearward  to  30  KTAS  forward  flight.  A  small  increase 
in  right  pedal  was  required  as  airspeed  varied  from  30  KTAS  rear¬ 
ward  to  30  KTAS  forward  flight . 


41.  'rite  sideward  and  rearward  flight  characteristics  of  the  heli 
copter  met  all  requirements  of  MIL-H-8501A  and  are  suitable  for 
operational  use  (PUS  A3) . 


Level-Plight  Trim  Curves 


42.  The  level-flight  data  were  plotted  for  various  test  conditions. 
The  trim  curves  were  plotted  at  different  gross  weights,  altitudes, 
eg  loadings  and  rotor  speeds.  The  trim  curves  are  presented  in 
figures  124  through  135,  appendix  V. 


45.  The  static  longitudinal  stability  as  evidenced  by  the  longi¬ 
tudinal  control  motion  in  stabilized  level  flight  shows  that  the 
helicopter  is  stable  from  approximately  70  to  160  KCAS  and  varies 
from  almost  neutral  to  unstable  stability  below  70  KCAS,  Changes 
in  eg,  altitude  and  gross  weight  change  the  longitudinal  stick  po¬ 
sition  for  a  given  condition  but  generally  do  not  change  the  sta¬ 
tic  longitudinal  stability.  The  neutrally  stable  to  unstable 
longitudinal  control  motion  in  level  flight  increases  the  pilot 
effort  required  for  precise  airspeed  control  below  70  KCAS,  and 
correction  is  desirable  for  improved  operational  use  (PUS  A4). 
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Static  Longitudinal  Col  left i vc - 1  ixud  Stability 

44.  The  static  longitudinal  collective-fixed  stability  was  eval¬ 
uated  in  level  flight,  climb,  partial  power. descent  and  autorota- 
tion  at:  5000-  and  1 0 ,000 -foot  density  altitudes;  forward,  mid 
and  aft  cg's;  225  and  250  rotor  rpm:  55,000  and  40,000  pounds  grwt; 
and  airspeeds  throughout  the  flight  envelope.  Data  were  recorded 
with  the  helicopter  trimmed  in  the  desired  stabilized  flight  con¬ 
dition  and  at  stabilized  airspeeds  below  and  above  trim  airspeed 
while  maintaining  constant  power  and  collective  setting.  The  re¬ 
sults  of  the  collective-fixed  static  longitudinal  stability  tests 
are  presented  in  figures  15ft  through  158,  appendix  V. 

45.  The  static  longitudinal  collective-fixed  stability  of  the  heli¬ 
copter  was  generally  negative  between  airspeeds  of  50  and  70  knots 
calibrated  airspeed  (KCAS)  and  positive  at  all  airspeeds  above  70 
KCAS .  'Ihe  longitudinal  stick  position  versus  airspeed  gradients 

arc  positive  [forward  longitudinal  stick  position  required  for  in¬ 
creased  airspeed  and  vise  versa)  but.  very  shallow  at  airspeeds  above 
70  KCAS.  The  helicopter  exhibited  essentially  the  same  stability 
characteristics  at  all  test  conditions.  Increased  gross  weight 
or  altitude  moved  the  stick  position  forward  but  did  not  affect 
the  stick  position  gradient.  Moving  the  eg  forward  moved  the  lon¬ 
gitudinal  stick  position  to  the  rear  and  vise  versa  but  did  not 
affect  stability.  Rotor  speed  changes  from  225  to  250  did  not  af¬ 
fect  stick  position  or  stability.  At  nil  test  conditions,  an  ap¬ 
proximate  1-inch  forward  movement  of  the  longitudinal  control  stick 
was  required  to  change  the  airspeed  from  70  to  14S  KCAS  (maximum 
airspeed  tested).  At  airspeeds  below  70  KCAS,  the  longitudinal 
stick  position  gradient  became  increasingly  unstable  down  to  25 
KCAS  (lowest  airspeed  tested).  l;roii.  70  KCAS  down  to  25  KCAS,  the 
longitudinal  stick  position  generally  moved  more  than  1.5  inches 
in  the  unstable  direction.  This  unstable  longitudinal  stick  po¬ 
sition  gradient  exceeds  the  limits  specified  in  paragraph  5.2.10 
of  MI  1, -1 1-8501 A  (0.5  inch  in  the  unstable  direction)  by  1.0  inch; 
however,  it  docs  not  exceed  the  Limits  specified  in  deviation  5 
of  the  detail  specification  (2,25  inches  In  the  unstable  direction 
below  a  50-knot  airspeed) .  The  unstable  grad, Lent  in  the  airspeed 
range  between  50  and  70  KCAS  fails  to  meet  the  requirements  of  hot  it 
Ml L-l I-S501 A  and  the  detail  specification. 

46.  'Hie  CII-47  helicopter  is  presently  used  mainly  on  short-range 
missions  (usually  (aider  20  NM  radius)  with  approximately  80  percent 
of  the  cargo  being  sling  loaded.  This  causes  the  helicopter  to 

be  operated  in  the  (>0-  to  80-knot  airspeed  range  frequently.  The 
negative  to  slightly  positive  longitudinal  stick  position  gradi¬ 
ent  in  this  airspeed  range  increases  the  pilot  effort  rcuuired  for 
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precise  airspeed  control  and  dotructs  from  the  mission  capability 
or  Luo  uci icu[i a*r ,  inc*  cox i cc t ^ v w~ v 4-xccl  .static  longitudinal  eta 
bility  of  the  helicopter  failed  to  meet  the  requirements  of  MIL- 
II-85QIA  and . deviation  5  of  tho  detail  specification,  and  correc¬ 
tion  is  desirable  for  improved  operational  use  (PI’S  A 4 ) . 


Static  Lateral -jUrectj oik.1  Stability 

47,  Static  lateral-directional  stability  information  was  obtained 
by  recording  data  in  steady-heading  sideslips  at  the  fol lowing  con¬ 
ditions:  a  2500-  to  10 ,500- foot  lip;  57  to  122  KCAS;  a  26,000-to 
38,000-pound  grwt ;  mid,  forward  and  aft  cg's  in  level  flight,  climbs 
and  autorotations.  The  level -flight  data  were  recorded  in  stabil¬ 
ized  level  flight  and  then  at  stabilized  increments  of  increasing 
sideslip  angles  while  maintaining  constant  power,  airspeed  and  air¬ 
craft  heading.  The  results  of  the  static  lateral-directional  sta¬ 
bility  tests  are  presented  in  figures  159  through  175,  appendix  V. 

48.  ilie  static  directional  stability  of  the  GI-47B  was  positive 

in  that  left  pedal  was  always  required  for  right  sideslips  and  vice 
versa  for  all  sideslips  throughout,  the  fl  i  gilt  envelope.  The  pedal 
position  gradient  was  approximately  linear  up  through  20-degree 
sideslip  angles  and  then  became  slightly  less  positive  for  larger 
sideslips;  however,  the  gradient  never  became  negative.  Directional 
stability  was  weak  at  slower  airspeeds  and  became  stronger  ns  air¬ 
speed  was  increased.  No  significant  difference  in  static  direc¬ 
tional  stability  resulted  from  varying  altitude,  gross  weight,  rotor 
speed  or  eg  of  the  helicopter.  More  than  10  percent  of  the  direc¬ 
tional  control  effectiveness  remained  at  all  test  conditions.  It 
should  be  noted  that  the  SAS  increases  the  static  directional  sta¬ 
bility  by  movement  of  the  directional  SAS  actuators  which  is  equiva¬ 
lent  to  increased  pedal  displacement  in  the  direction  of  the  side¬ 
slip  as  sideslip  angles  are  increased.  With  the  SAS  inoperative, 
the  static  directional  stability  of  the  Cl  1  -4711  would  lie  greatly 
reduced. 


49.  Tho  static  directional  stability  of  the  helicopter  met  the 
requirements  of  deviation  6  of  the  detail  specification  and  the 
requirements  of  M 1 1,-1 1-8501 A  and  is  satisfactory  for  operational 
use  (P US  A 3'j . 

50.  As  evidenced  by  the  lateral  cyclic  stick  gradient,  the  sta¬ 
tic  lateral  stability  of  the  lie! i copter  was  positive  at  all  side¬ 
slip  angles,  Ihe  lateral  stick  position  gradient  was  approximately 
linear  for  all  test  conditions.  The  static  lateral  stability  was 
weak  at  slow  airspeeds  and  became  stronger  as  airspeed  was  increased. 
Mo  significant  difference  in  static  lateral  stability  resulted  by 
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vr.rvir c  "ltitv.dc.  ere" *  v"ir,l+  vntm-  an^orl  nr  ro  of  the  helicoD- 
ter.  More  than  10  percent  of  the  lateral  control  effectiveness 
remained  for  all  test  conditions.  The  static  lateral  stability 
of  the  CII  -47H  met  the  rei|in  rements  of  deviation  6  of  the  detail 
speci  fieati  on  and  the  rei|ui  rements  of  Ml  1,-1 1-850 1 A  and  is  satisfac¬ 
tory  for  operational  use  (I’US  All. 

Pedal -fi  xed  Turns  and  Adverse  \  Character!  sties 

51.  I’cdai-fLxed  turns  and  adverse  yaw  characteristics  were  inves¬ 
tigated  in  level  flight  at  airspeeds  from  50  to  120  KCAS  by  roll¬ 
ing  into  30-degrcc  hank  angles  in  either  direction  at  a  rate  of 

5  degrees  per  second  with  pedals  fixed.  During  bank  entry  to  the 
left  and  right,  a  maximum  of  10  degrees  of  adverse  yaw  (opposite 
to  turn)  developed;  however,  after  the  bank  angle  was  established, 
the  adverse  yaw  decreased  to  approximately  1  degree.  As  entry  air¬ 
speed  was  increased,  adverse  yaw  decreased.  The  adverse  yaw  was 
not  objectionable  as  no  reverse  rolling  occurred.  Coordinated  turns 
could  be  easily  accomplished  at  nil  test  conditions  when  both  pedals 
and  lateral  cyclic  stick  control  were  used.  Ihc  pedal-fixed  turns 
and  adverse  yaw  characteristics  met  all  rouui rements  of  MTL-1 1-8501 A 
and  are  satisfactory  for  operational  use  (PUS  AS). 

1  tynarcic  Stability 

52.  The  longitudinal,  lateral  and  directional  dynamic  stability 
characteristics  wore  investigated  in  level  flight,  climb,  descent, 
autorotation  and  hover.  Test  conditions  included:  a  26,000-  to 
40,000-pound  grwt;  a  3000-  to  10,000- foot  altitude;  mid,  aft  and 
forward  cg's;  225  and  230  rotor  rpm;  and  all  airspeed  ranges.  Data 
were  recorded  and  evaluated  at  all  test  conditions;  however,  only 
representative  data  arc  presented  in  this  report.  The  test  results 
arc  presented  in  figures  176  through  187,  appendix  V. 

53.  ’Ihc  short-period  airframe  and  gust  response  characteristics 
were  obtained  by  suddenly  displacing  the  desired  helicopter  con¬ 
trol  1  inch  from  trim  for  a  duration  of  0.5  second  and  returning 
the  control  to  trim  while  recording  time  histories  of  the  control 
positions,  attitudes,  rates  and  accelerations  on  an  oscillograph. 

The  short-period  airframe  characteristics  were  investigated  about 
all  three  axes  of  control.  The  short -per i od  response  of  the 
helicopter  was  similar  for  all  test  conditions  and  was  well  damped 
in  all  axes.  The  short -period  response  to  longitudinal,  lateral 

and  directional  pulse  inputs  was  essentially  damped  in  three-puarters 
of  a  cycle.  The  change  in  normal  acceleration  following  the  pulse 
Inputs  remained  approximate!}  cero.  The  short-period  response  char¬ 
acteristics  met  all  repui  rc'onts  of  MII.-I1-.8501A  and  are  satisfac¬ 
tory  for  operational  use  (PkS  A3). 
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54.  The  lone-period  airframe  characteristics  were  obtained  by  ex¬ 
citing  the  long  period  of  the  aircraft  and  recording  time  histo¬ 
ries  of  the  resultant  motion.  The  long  period  was  originally  ex¬ 
cited  by  TTi'Tnmtng  thr  heli  copter  ■  at  '  the  desired-  airspeed ;  -and  with-  ■ 
out  changing  power  or  trim,  the  airspeed  was  reduced  20  knots,  and 
the  stick  was  quickly  returned  to  trim  position  using  a  jig.  This 
method  of  exciting  the  long  period  caused  the  helicopter  to  go  di¬ 
vergent  in  either  h  or  K  cycle,  and  the  long-period  characteris¬ 
tics  could  not  bo  fully  evaluated.  The  long  period  was  then  ex¬ 
cited  by  longitudinal  pulse  inputs,  or  it  was  allowed  to  become 
sclf-excited  by  maintaining  a  constant  longitudinal  stick  position 
in  level  flight.  Mien  these  methods  of  excitation  were  used,  the 
airframe  long  period  was  generally  oscillatory  for  1  to  lh  cycles 
before  reaching  a  limit  condition  and  had  a  very  long  period  of 
approximately  40  to  60  seconds,  After  the  longitudinal  motion  of 
the  helicopter  was  excited  by  any  method,  the  time  at  which  recovery 
was  required  varied  from  a  minimum  of  22  seconds  up  to  approximately 
2  minutes .  The  unstable  long-period  dynamic  characteristics  caused 
the  pilot  to  continually  make  small  control  corrections  in  order 

to  fly  the  helicopter  precisely.  The  SAS  certainly  decreased  the 
rate  of  instability  and  the  amount  of  pilot  attention  required; 
however,  it  did  not  eliminate  the  longitudinal  instability.  The 
long-period  dynamic  characteristics  met  the  requirements  cf  MIL¬ 
K-8501  A;  however,  improvement,  's  lesired  for  improved  operational 
use  (PUS  A4'J  . 

Maneuvering  Stability 

55.  The  maneuvering  stability  characteristics  were  quantitatively 
evaluated  by  placing  1-inch  rearward  step  inputs  in  the  longitu¬ 
dinal  controls  and  recording  the  resulting  time  histories  of  air¬ 
craft  attitudes,  rates  and  accelerations.  These  evaluations  were 
completed  at  a  hover  and  during  forward  flight  to  V^e  at  various 
gross  weights,  cg's,  rotor  speeds  and  altitudes.  The  maneuvering 
stability  characteristics  were  qualitatively  evaluated  throughout 
the  flight  test  program.  The  quantitative  results  of  the  maneu¬ 
vering  stability  tests  are  presented  in  figures  188  through  195, 
appendix  V. 

56.  The  time  history  plots  of  the  normal  acceleration  and  angu¬ 
lar  velocities  of  the  helicopter  always  became  concave  downward 
within  2  seconds  and  remained  concave  downward  until  the  attain¬ 
ment  of  maximum  acceleration.  The  time  histories  also  show  the 
normal  acceleration  always  increased  with  time  until  the  maximum 
acceleration  was  obtained.  Qualitatively,  the  maneuvering  stabil¬ 
ity  characteristics  were  satisfactory  throughout  the  flight  enve¬ 
lope  ot  the  helicopter.  At  heavier  gross  weights,  higher  density 
altitudes  and  maximum  bank  angles,  increased  pilot  effort  was  re- 


17 


quircd  to  control  airspeed  and  altitude;  however,  the  pilot  effort 
requirou  wus  not  exce^^i.ve.  Flic  numc-uvor Lng  st a!‘ ili ty  character 
istics  of  the  CII-47B  helicopter  met  all  requirements  of  M1I.-H-8501A 
and.  are  suitable  for  operational  use  .CPUS  A31, . . 


MISCHI.LANliOUS 
Weight  an d_B a  1  an c £ 

57.  Ihe  computations  used  to  determine  Mission  I  grwt  are  presented 
in  appendix  V [ I .  The  empty  weight  was  determined  by  weighing  the 
aircraft.  The  required  Fuel  for  the  mission  was  computed  from  level- 
flight  performance  data  obtained  during  these  tests.  The  computed 
Mission  r  grwt.  was  29,924  pounds,  which  is  74  pounds  more  than  the 
estimated  Mission  1  grwt  as  given  in  the  detail  specification. 

Airspeed  Call  brat  i  on 

58.  Plight  tests  wore  conducted  to  determin  ■  the  ship's  system 
airspeed  position  error  and  to  calibrate  the  boom  airspeed  system. 
Data  were  recorded  in  level  flight,  climb  and  autorotut Iona  1  de¬ 
scent  during  coordinated  Flight  and  in  varying  degrees  oF  sideslip 
from  level  flight.  The  "ground  speed  course'  and  the  "trailing 
bomb"  methods  were  used  to  calibrate  the  boom  airspeed  system.  The 
airspeed  calibration  data  are  presented  in  figures  196  through  204, 
appendix  V. 

59.  Test,  results  show  the  ship's  system  airspeed  position  error 
varies  from  a  maximum  of  -9.5  knots  at  30  KCAS  to  a  minimum  of  aero 
at  140  KCAS  in  level  flight,  During  maximum  power  climbs  at  80 
KCAS,  the  ship's  system  airspeed  position  error  is  approximate].. 

+8  knots;  and  during  autorotation,  the  position  error  i  •  apnroxi - 
mutely  -10  knots.  The  airspeed  position  error  caused  ly  -i  •'.•••  I  i  ps 
was  always  minus  and  varied  to  a  maximum  of  30  knots  at  ■■  .v 

sideslip  in  cither  direction.  The  position  error  caused  i> 
slips  between  zero  and  10  degrees  caused  an  airspeed  post:  rror 

of  only  -2  knots.  The  CII-47  helicopter  is  primarily  used 
short -distance  transportation  of  supplies,  equipment  and  person¬ 
nel  ,  Numerous  takeoffs  and  landings  tire  conducted,  ami  much  of 
the  flying  time  is  in  the  airspeed  range  from  fill  to  80  KCAS.  The 
airspeed  position  error  in  the  (11 1-4 7 II  is  suitable  for  operational 
use;  however,  a  reduction  in  the  position  error  below  80  KCAS  is 
desirable  for  improved  operational  use. 

Vibration 


60.  Vibration  data  were  recorded  from  vertical  and  lateral  pick- 
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ups  mounted  at  fuselage  station  (FS)  .SO,  FS  95,  FS  120,  FS  520  and 
FS  480  in  the  test  helicopter.  Vibration  data  were  recorded  dur- 

i  .  .  -  i  ..  r  ■  —  -  -  -..i  J  4  -.u*  -  *■  —  -u 

fteiCtU'U  •  'Cl  1  uxwuJiwv  aiiu  otuu.uu.jf  anu  wwiiti'U  liignto  t-u  uD- 

tain  vibration  levels  at  various  gross  weight,  cg's,  rotor  speeds 

and  altitudes.. throughout . tbs  ,f  1  tabs  onvc lops . __The._5.ett..  reiul t§. . 

arc  not  compared  t .  the  contractor's  guaranteed  vibration  levels 
as  water  ballast  tanks  were  mounted  in  the  test  helicopter  through¬ 
out  the  test  program  and  did  not  properly  simulate  a  troop  load 
as  specified  in  the  guarantee.  The  vibration  levels  obtained  arc 
considered  to  be  representative  for  normal  mission  accomplishment. 
The  test  results  are  presented  in  figures  205  through  228,  appendix 
V . 


61.  Table  3  summarises  the  maximum  vibration  levels  recorded.  '1110 
data  show  that  the  higher  vibration  levels  are  mainly  a  function 
of  airspeed  and  rotor  speed.  The  vibration  levels  arc  higher  at 
higher  airspeeds  and  230  rotor  rpm.  The  highest  vibration  level 
recorded  was  0.03g  (threc-p^r-rcvolution)  at  PS  50  (pilot's  seat) 
at  160  KTAS,  230  rotor  rpm,  a  27,000-pound  grwt  and  a  1300-foot 
Up.  The  vibration  level  at  similar  conditions,  except  at  225  rotor 
rpm,  was  approximately  0.35g.  The  onc-pcr-revolution  vibration 
levels  were  acceptable  throughout  the  flight  envelope  for  all  con¬ 
ditions.  The  three-pcr-revolution  vibration  levels  were  the  greatest 
and  the  si x-per-revol ut i on  vibration  levels  were  significantly  high. 
The  lateral  vibration  levels  were  much  lower  than  the  vertical  vi¬ 
bration  levels  and  were  acceptable  throughout  the  flight  envelope. 
Qualitatively,  the  three -per-revolution  vertical  vibration  levels 
in  the  cockpit  (PS  50)  were  unacceptable  above  130  KTAS  at  all  con¬ 
ditions  within  the  flight  envelope.  The  pilot's  handbook  presently 
recommends  that  225  rotor  rpm  be  used  for  all  flight  conditions 
below  a  37,000-pound  grwt.  Using  225  rotor  rpm  instead  of  230  rotor 
rpm  between  a  33,000-  and  37,000-pound  grwt  reduces  the  airspeed 
capability  (flight  envelope  limit)  of  the  011-471?  by  approximately 
10  knots.  It  should  be  noted  that  the  cockpit  vibration  absorbers 
are  tuned  to  225  rpm,  but  the  remainder  of  the  vibration  absorbers 
are  tuned  to  230  rpm.  This  contributes  to  the  increased  vibration 
level  in  the  cockpit,  at  230  rpm.  However,  if  the  cockpit  absorbers 
were  tuned  to  230  rpm,  the  vibration  levels  in  the  cockpit  would  be 
greater  at  225  rpm.  In  summary,  the  presently  recommended  proced¬ 
ures  restrict  the  airspeed  of  the  C!1 1-4713  by  approximately  10  knots 
below  a  37,000-pound  grwt;  however,  these  procedures  arc  considered 
necessary  because  of  the  otherwise  unacceptable  cockpit  vibration 
levels.  The  excessive  cockpit  vibrations  above  120  KIAS  at  light 
gross  weights  (below  approximately  33,000  pounds)  and  230  rotor 
rpm  are  shortcomings  which  should  ho  corrected  for  improved  opera¬ 
tion  and  mission  capability.  It  is  recommended  that  consideration 
be  given  to  retrofitting  the  CII-471?  with  self-tuning  absorbers  in 
the  cockpit  area  to  reduce  the  vibration  levels  and  increase  the 
mission  capability  (PUS  AS). 


Tabic  3.  Vibration  Summary. 


.  Cross. 
Wei ght 
(lb) 

P.cnsUy . 

Altitude 

(ft) 

.Hot  or 

Speed 

(rpm) 

Center 

of 

Oravity 

Airspeed - 

(KCAS) 

Maximum 
Ver’M-p-nT 
Vibration  1 

(r) 

Maximum 

Lateral . 

Vibration 1 

Cg) 

40,000 

5,000 

230 

38  to  106 

0.49 (6/rev) 

0.28  (6/rcv) 

37,000 

5,000 

225 

38  to  142 

0 . 26 (6/rcv) 

0,17  (6/rcv) 

27,000 

1,300 

230 

Mid 

59  to  160 

0 .93 (3/rev) 

0.43  (3/rev) 

27,000 

11,000 

230 

Mid 

42  to  138 

0.44 (3/rev) 

0.25 (3/rev) 

27,000 

5,000 

225 

Aft 

38  to  .158 

0.32 (3/rev) 

0.23 (3/rev) 

27,000 

5,000 

225 

l'wd 

62  to  148 

0 . 34 (3/rev) 

0.20(3/rcv) 

'The  vertical  and  lateral  vibration  levels  are  the  maximum  levels  re¬ 
corded  at  I'S  SO,  1\S  05,  I'S  120,  PS  320  or  1-S  'ISO . 


lingine  Characteristics 

62.  During  the  test  program,  temperature  and  pressure  inlet  sur¬ 
veys  were  conducted;  airspeed,  altitude,  temperature  and  rpm  ef¬ 
fects  on  power  output  were  determined;  and  the  power  available  was 
compared  to  the  specification  engine's  power  available.  Engine 
performance  was  satisfactory  throughout  the  program  except  one  en¬ 
gine  developed  a  surge  problem  when  operated  in  the  vicinity  of 

80  percent  gas  producer  speed  (Nj)  at  altitudes  above  8000  feet. 

This  engine  was  removed  and  sent  to  Lycoming  for  an  analysis.  The 
analysis  indicated  that  the  cause  for  this  surge  problem  was  due 
to  manufacturing  tolerances  in  the  compressor  section,  and  the  prob¬ 
lem  would  not  exist  in  other  engines.  Engine  performance  checks 
at  the  begining  and  end  of  the  program  show  there  was  no  engine 
deterioration  during  the  test  program.  The  engine  characteristics 
data  are  presented  in  figures  220  through  251,  appendix  V. 

63.  lingine  temperature  and  pressure  inlet  data  were  recorded  at 
incremental  airspeeds  during  stabilized  level  flight.  The  data 
are  presented  in  figures  220  and  230,  appendix  V.  On  the  basis 

of  measured  data,  zero  inlet  temperature  rise  at  all  airspeeds  was 
assumed  in  the  data  reduction.  There  was  generally  a  very  slight 
increase  in  compressor  inlet  pressure  at  all  airspeeds  up  to  70 
KCAS,  and  the  inlet  pressure  increased  to  1.024  times  ambient  pres¬ 
sure  at  144  KCAS. 
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64 .  The  maximum  power  output  of  tho  tost  engines  was  recorded  and 
compared  to  the  Lycoming  specification  engine.  The  results  show 
that  test  engine  S/N  LEO  3202  averaged  approximately  25  shaft  horse 

pdweFT5Kp7  *t)erow  'We  spECtftcatim  -OTfinrr^nxl  -tcst-cngitTo-  S/-N . 

LEO  3204  averaged  approximately  130  shp  below  tho  specification 
engine.  The  reduced  power  available  from  both  test  engines  was 
attributed  to  the  topping  adjustment.  Engine  power  output  from 
the  test  engines  is  suitable  for  operational  use. 


CONCLUSIONS 


(T1N11IIAL 

05.  The  t:i  1-4 7Ijj  lie!  i  copter  exceeded  all  contractor  performance  guar¬ 
antees  (para  11). 

66.  The  increases  in  gross  weight  and  payload  capability  of  the 
Cli-4713  helicopter  in  comparison  with  the  CII-47A  are  particularly 
outstanding  (paras  14  and  18)  . 

67.  The  airspeed  capability  of  the  CII-4711  is  approximately  30  knots 
greater  than  the  Cl  I  - 47A ;  however,  the  vibration  levels  above  120 
KIAS,  light  gross  weights  (below  an  approximate  33,000  pounds)  and 
230  rotor  rpm  are  excessive  (para  16) . 

68.  Within  the  scope  of  these  tests,  the  Cl i -4 7 13  met  all  require¬ 
ments  of  Mil. -11-8501 A  except  the  cockpit  vibration  levels  and  the 
static  longitudinal  stability  reoul repents  (paras  45  and  54). 

60.  The  overall  flying  qualifies  of  the  Cl  1  -4 7 13  are  assigned  a  pilot 
rating  of  A3  (para  11). 


DEFICIENT:  IMS  AND  SHORTCOMINGS  AFFECTIN'!  MIS.'- ION  ACCOMPLI  Si  WENT 


70.  There  were  no  deficiencies  disclosed  which  would  effect  the 
mission  accomplishment  of  the  CII-47B  helicopter  (para  11) . 


71.  Correction  of  the  following  shortcomings  is  desirable  for  im¬ 
proved  operation  and  mission  capability: 


a.  The  lack  of  a  computer  or  cruise  guide  indicator  in¬ 
stalled  in  tlic  cockpit  (para  10)  , 

I).  Ihe  static  longitudinal  instability  at  all  airspeeds  below 
70  KIAS  (para  45). 

c.  The  unstali le  dynamic  longitudinal  characteristics  at  all 
test  conditions  (para  54). 


d.  The  excessive  cockpit  vibrations  above  120  KIAS  at  light 
gross  weights  (below  approximately  33,000  pounds)  and  230  rotor 
rpm  (para  61). 
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RECOMMENDATIONS 


72.  The  shortcomings  should  lie  corrected  at  the  earliest  conven¬ 
ience  . 

73.  A  Vfjjj  computer  or  cruise  guide  indicator  should  be  installed 
in  the  CII-47B  helicopter  showing  the  Vj.(p  for  both  225  and  230  rotor 
rum  (para  45) . 

74.  Consideration  should  he  given  to  retrofitting  the  CII-4713  with 
self-tuning  absorbers  in  the  cockpit  area  to  reduce  vibration  levels 
(para  Gl) , 

75.  The  data  contained  in  this  report  should  lie  incorporated  in 
the  pilot's  handbook. 
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24 


APPENDIX  II.  PERFORMANCE  GUARANTEES 

AND  TEST  RESULTS 


Item 

Guarantee 

Test  Results 

Maximum  cruise  speed  at 

SI, ,  standard  day,  NUP  and 
a  33 ,000 -pound  grwt 

150  KTAS 

/ 58  KTAS 

Service  ceiling,  single 
engine,  MRP  and  a  29,924- 
pound  grwt  (Mission  I  grwt) 

6000  ft 

6950  ft  actual  climb, 
7070  ft  computed 
from  level -flight  data 

Radius  of  action,  Mission 

I,  6000  pounds  payload  out¬ 
bound,  3000  pounds  payload 
inbound 

100  NM 

106  NM 

Hover  OCIl;  for  10  minutes 
at  a  29 ,9 24 -pound  grwt, 

95°l;  day 

6000  ft 

7400  ft 

Mover  OGE,  SI,,  standard 
day,  maximum  power 

38,000  lb 

40,000  lb 

Payload  guarantee,  100  NM 
radius,  Mission  I 

6000  lb 
outbound , 
3000  lb 
inbound 

7313  lb 
outbound, 

3653  lb 
inbound 

0  2 858  ^jij  TP  js  Ejj|  H  8  ^^S8  8^11 

ANALYSIS  METHODS 


(iliNEKAl. 

1.  The  equations  and  data  analysis  methods  used  to  correct  test  day 
conditions  to  US  standard  day  conditions  arc  briefly  described  in 
this  appendix. 

2,  The  basic  nondimensi anal  helicopter  equations  were  used  and  are 
defined  as  follows: 


SUP  x  550 
pA  (fiU)3 


Ci„ 


_JV _ 

pA  (QR)2 


y  = 


1.6889  x  V'T 

m 


0.5921  x  HR  +  V... 

WHrt  ■  - - 

tL1  38.942  x  /T 

where:  Cp  =  Power  coefficient. 

SUP  =  linginc  output  shaft  horsepower 
p  -  Air  density  (slugs/ft') 

A  =  Total  rotor  swept  area  (ft2) 

5!  =  Rotor  angular  velocity  (rad/sec) 
U  =  R.otor  radius  (ft) 

Ci  =  Thrust  coefficient 
W  =  Ciross  weight  (lb) 
p  =  Advance  ratio 


(1) 

(2) 


(51 


(4) 
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N„ 


V  ~  1  .  (>889  —  X  — 

Z5  2t r  "R 

60  X 

m  /o 


■R  VT 

Mti,»  =  Ki  x  R  x  -r  +  S  ~ 


nr 

/0 


/o 


where : 


=  <1.5  7  3a  x  id'5 
K,  =  1.51170  x  10 'S 


PO'A'LiR  I.UiTURfH NATION 


5.  'Ihe  fuel -flow  method  was  used  to  determine  engine  output  slip. 
Through  the  history  of  Chinook  programs,  the  engine  torquemeter 
has  proved  to  lie  inaccurate,  extensive  efforts  by  Vvrtol  Division 
of  The  Boeing  Company,  Lycoming  and  US  Air  force  personnel  resulted 
in  the  conclusion  that  the  fuel-flow  method  was  most  accurate  and 
represented  the  actual  power  being  developed  for  T55  engines. 

6.  fuel-flow  rate  was  recorded  on  an  oscillograph.  The  result¬ 
ant  fuel  flow  was  then  changed  to  referred  conditions  based  on  the 
engine  inlet  duct  characteristics.  Referred  slip  was  then  found 

at  the  corresponding  referred  fuel  flow  by  using  a  curve  based  on 
Lycoming  test-stand  engine  calibration.  The  actual  shp  was  deter¬ 
mined  by  uri referring  the  referred  shp  and  applying  corrections  for 
rum  and  nonoptimum  power  turbine  speed. 


1I0VTK 

7.  Hover  performance  was  determined  ICti  and  OGli  by  the  tethered 

hover  technique.  Limited  free-flight  hover  data  were  also  acquired 
to  verify  the  first  technique,  liquations  5,  6  and  8  we  re  used 

to  define  the  hover  capability. 

8.  A  plot  of  tip  versus  H...  was  constructed  for  a  selected  wheel 
height.  At  the  same  wheel  height,  separate  curves  were  defined 
for  different  N|,//o.  Compress  ibili  ty  effects  were  determined  by 
comparing  the  ( ij>  required  for  a  constant  ifp  at  various  Ng/ZO's, 


9.  Hover  performance  characteristics  may  he  extracted  from  these 
curves  in  preparing  tables  or  curves  for  flight  manuals  for  any 
combination  of  conditions. 


TAKEOFF 


10.  Takeoff  performance  was  determined  using  constant  wheel  height 
necefemtion-.  •-  F*eh  takeoff  w a*  initi  ntf»d  -n-t  -thp  - p«wer 
to  hover  at  a  10- foot  reference  wheel  height. 


11.  Equations  1,  2  and  the  AO^  parameter  were  used  to  correlate 
the  takeoffs.  Al‘  is  defined  as  the  difference  between  the  test 
maximum  power  available  at  a  50-  or  100-foot  obstacle  and  the  power 
required  to  hover  at  a  10-foot  reference  wheel  height . 

12.  I'or  each  ACp,  a  plot  was  constructed  to  relate  the  distance 
required  to  clear  a  50-  or  100-foot  obstacle  and  the  selected  climb- 
out  airspeed  through  the  obstacle,  finally,  the  individual  AC„'s 
were  combined  to  form  carpet  plots.  'Ilicsc  plots  became  the  tools 
used  to  predict  takeoff  performance  for  any  excess  power  condition. 
Also,  any  required  set  of  takeoff  distances  may  lie  determined  by 
the  proper  use  of  these  plots. 

CLIMBS 

15.  All  climbs  were  flown  at  the  best  climb  airspeed  which  was 
obtained  from  level-flight  performance  data.  Best  cJ.imb  airspeed 
is  defined  as  the  airspeed  for  minimum  power  required  in  level  flight. 

14.  Sawtooth  climbs  were  flown  to  determine  the  power  coefficient 
(Kp)  and  weight  coefficient  (Kwl .  K„  and  Kw  are  used  to  solve  the 
difference  in  rate  of  climb  (ll/C)  caused  by  the  difference  in  shaft 
horsepower  and  gross  weight,  respectively,  ihese  differences  occur 
when  the  performance  of  an  installed  test  engine  is  corrected  to 
a  model  specification  engine  for  standard  day  conditions. 


15.  The  equations  arc: 

7  ASHE 


AR/C  =  K. 


IV, 


lx  33,000 


AR/C  -  Kw  x  SIIPs  x  33,000  [  -  ~ 


(9) 

(10) 


where:  ASHE  -  Standard  shaft  horsepower  available  minus  test  shaft 

horsepower  measured 


IV  =  Test  gross  we  i  gilt 

SHE.  -  Standard  shaft  horsepower  acquired  from  a  model 
specification  engine 
IV _  -  Standard  gross  weight 
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Continuous  climbs  were  conducted  to  determine  service  ceilings 

niti  nl  rntn  r>  4-  r*  1  -5  rnK  f  *  111  /rlt  1  «*»n  a  nr\mr*F*n  f*  nrl  tn  +  n  nn  linn  mto 

,  .  »  ^  *  V.  .  *  *“  -  —  *  V-*  V  *■*'♦/«-**-  j  *  •  **— 1  *-  *-»-*■  I  -  *  *  •  —  **■--- 

climb  (R/C  )  by  the  equation; 

-K-  r-  <l: 

a 

s 

where:  T  »  Test  ambient  air  temperature  C ° K) 

at 

T  =  Standard  ambient  air  temperature  (°K) 


17,  Tlic  standard  rate  of  climb  was  finally  determined  by  correcting 
the  tapolinc  rate  of  climb  for  shaft  horsepower  and  gross  weight 
differences  using  equations  i)  and  10. 


Hummnr i zut  i  on : 


K/C  -  !!/(•'  +  AU/C  +  All/C 

s  t  p  w 


LliVHL  KLIlillT 

18.  Level -flight  speed-power  performance  was  determined  by  using 
equations  5  through  8,  l.inch  speed  power  was  flown  at  a  pre-determined 
W/6  and  N//G,  To  maintain  IV/c  approximately  constant,  altitude 

was  increased  as  fuel  was  consumed.  N//5  was  held  constant  by  in¬ 
creasing  or  decreasing  rotor  speed  as  the  ambient  air  temperature 
increased  or  decreased,  respectively, 

19.  The  raw  data  was  reduced  to  referred  terms:  Slll’^./6/O, 

V.J.//G ,  W^/6 ,  N|{//0.  bach  point  was  then  corrected  to  unacce] crated 
airspeed,  zero  rate  of  climb  or  descent,  aim  W  /A  and  aim  N^//(j. 

These  were  done  by  the  following  methods: 

a.  Acceleration-deceleration  correction  theorv : 


Mass  (W/g) 

Acceleration  CAV.„/At) 


;•  =  Change  in  referred  shaft  horsepower  (slip) 


Referred  test  gross  weight  (lb) 


/5 

■ —  =  Change  in  referred  true  airspeed  per  unit 
of  time  (ft/see") 


change 


Referred  true  airspeed  (ft/sec) 

n 

Acceleration  of  gravity  (32.172  ft/sec*') 


Reduction : 


A  plot  of  VT//S  versus  time  was  constructed  and  then  a  line  was 
'faircn'inrouglT  'thepAilftS .  'AT'  a  •"SCltreTwJ  V';(.//6',  thr  Bloptr-waa -found  •• 
which  gave  AV..,/ /0  :  At.  By  using  the  values  of  AV  //0  At  and  the  sc 
lcctcd  V  / /0  in  equation  13,  the  difference  in  SHP/6/0  can  be  solved 
for  an  unaccclerated  airspeed. 

b ,  Rate-of-cllmb  or  ratc-of-descent  correction: 
formulae: 
from  equation  9: 


AR/C  =  K 

P 


x 


33,000 


AR/C  x  W 

ASI!P  =  — - - i- 

K  x  33,000 
P 


AS11P 

6/0 


.  AR/C  x  W 

x  -  - 

6/0  Kp  x  33,000 


A5MP 

i/0 


AR/C  JJt 

/S  6 

K  x  33,000 
P 


(14) 


Reduction : 

A  plot  of  pressure  altitude  (lip)  versus  time  was  constructed,  and 
u  faired  line  was  drawn  through  the  points.  At  a  selected  lip,  the 
slope  was  found  (dllp/dt)  which,  in  turn,  was  changed  to  tapelinc 
rate  of  climb  (AR/C  )  by  equation  11.  Bv  referring  AR/C  and  by 
using  equation  14,  the  change  in  ASSIP/A/fo  was  that  obtained  for 
zero  rate  of  climb  or  descent. 
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c.  Aim  W  /6  and  N//0  correction: 


A  graphical  solution  is  applied  to  correct  test  Wt/6  and  N//S  to 
and  N/'/C. . This  rnttirod'  is  invalid  for  a  Targe  correction. 

The  test  points  are  first  corrected  for  acceleration  and  rate  of 
climb  or  descent  as  prescribed  previously,  Secondly,  plots  are  con¬ 
structed  for  SIIP/6/0  versus  Vp/ZO  at  lines  of  constant  Wt/6  for  a 
given  N//0;  SI  IP/ 6/0  versus  W^/6  at  lines  of  constant  t-j/ /5  for  a 

given  N//0;  SIIP/6/0  versus  N//0  at  lines  of  constant  Wt/6  for  a  given 

VT//0.  the  faired  lines  for  all  three  plots  must  cross.  The  last 
plot  will  show  the  effects  of  compressibility. 

At  the  aim  W/6,  enter  plot  No.  2  and  find  the  slope  (AS1IP/6/0  -!  AW/6) 
at  each  V'p//S,  Construct  a  plot  of  ASIIP/6/0  "  AW/6  versus  V//0. 

At  the  test  V//0,  find  the  corresponding  ASIIP/6/0  ■:  AW/6  which,  in 

turn,  is  multiplied  by  the  difference  of  test  to  aim  W/6.  The  re¬ 

sultant  ASIIP/6/0  is  the  W/6  correction, 

The  same  procedure  is  used  to  solve  for  the  ASI1P/6/5  for  a  AN//0. 

Plot  No.  3  is  used,  and  a  plot  of  ASI1P/6/0  :  AN//9  versus  V...//0  is 
constructed. 


APPENDIX  IV.  INSTRUMENTATION 


PILOT'S  PANEL 


Boom  airspeed 

Sensitive  rotor  speed 

Sensitive  boom  altimeter 

Longitudinal  stick  position  indicator 

Lateral  stick  position  indicator 

Pedal  position  indicator 

Thrust  level  position  indicator 

Angle  of  sideslip 

Rate  of  climb  indicator 

Photopanel  event  switch 

Record  light 

PIIOTOPANLiL 


Boom  airspeed 
Ship's  system  airspeed 
Rotor  speed 

Gas  producer  speed  (Nj)  (both  engines) 

Boom  altitude 

Ship's  system  altimeter 

Compressor  inlet  temperature  (both  engines) 
Exhaust  gas  temperature  (both  engines) 

Fpee  air  temperature 
Rate  of  climb 

Fuel  flow  stepper  motor  (both  engines) 

Event  switch 
Event  light 
Correlation  counter 
Record  coder 
Camera  counter 
Time  of  day 
Torque  (both  engines) 

Fuel  totalizer 
Fuel  temperature 

OSCILLOGRAPH  1  fMul t [colored  channels) 

Rotor  speed  (blip) 

Vertical  vibration  at  FS  50 
Vertical  vibration  at  FS  95 
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Vorticul  vibration  at  PS  120 

Vertical  vibration  at  I-’S  320 

Lateral  vibration  at  FS  SO 

Lateral  vibration  at  FS  95 

Lateral  vibration  at  FS  120 

Lateral  vibration  at  IS  320 

linginc  fuel  flow  (cycles)  (both  engines) 

Pilot's  and  engineer's  event 

Correlation  counter 

Record  coder 

Aft  pivoting  actuator  load 
Aft  swiveling  actuator  load 
Aft  fixed  link  load 
Compressor  inlet  pressure 

OSCILLOGRAPH  2 


Rotor  speed  (blip) 

Rotor  speed  (linear) 

Gas  producer  speed  (Nj)  (both  engines) 

Longitudinal  stick  position 

Pedal  position 

Thrust  lever  position 

SAS  pitch  position  (both  actuators) 

SAS  roll  position  (both  actuators) 

SAS  yaw  position  (both  actuators) 
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FIGURE  XO.  2 

Homuc  PERFORMANCE  SUMMST 
CfhkTB  U.S.A.  sA  66-09100 
TS5-L-7C  MOSEX.  SPEOIPICATIOM 
MAXIMUM  HATED  POWER 
230  R.P.M. 


NOTES 1 


26000  26000  30000  32000  3J1OOO  36000  38000  1(0000 
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38 


^  5U 


*4 

:c  <+\ 

M  s  50 

*  £ 

o  -< 

UN 

UN  ~ 


FIGURE  NO.  u 

NON-DIMENSIONAL  HOVERING  PERFORMANCE 
CH-U7B  U.S.A.  S/N  66-19100 
T55-L-7C  S/N  LEO  3202  &  LEO  32 


NOTES i 

1.  CURVES  DERIVED  FROM  FIGURES  5 
THROUGH  11, 

. ' 

BOTTOM  OF  THE  RIGHT  REAR  WHEEL. 
3.  N/45T  •  230  R.P.M. 

I,  WIND  LESS  THAN  3  KNOTS.. 

5.  O.G.E.  ■  OUT  OF  GROUND  EFFECT. 


// 
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550  x  SHP 
j>A(CVR)3 


AVO. 

AVO. 

DENSITY 

GROSS 

AVG. 

AVO. 

. . jamiros. 

.  WEIGHT 

c.o. 

M/<I7 

61* 

SYM. 

FT. 

LB. 

IN. 

R.P.M. 

0 

101*90 

3X1*60 

331. 3( MID) 

236 

o 

101*90 

311*60 

331.3(MID) 

230 

60 

0 

101*90 

311*60 

331.3(MID) 

225 

0 

101*90 

311*60 

331.3(MID) 

220 

□ 

5650 

32330 

331. 7 (MID) 

230 

u 

5650 

32330 

331.7(MID) 

225 

$6 

0 

5650 

32330 

331.7  C  MID) 

220 

A 

131*0 

33000 

331.0(MID) 

230 

131*0 

33000 

331. 0( MID) 

225 

0 

131*0 

33000 

331.0(MID) 

220 

52 

6 

131*0 

33000 
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215 

FIGURE  NO.  5 

NON-DIMENSIONAL  HOVERING  P| 
CH-U7B  U.S.A.  3 A  66* 
T5S-L-7C  SA  LEO  3202  &  l 

WHEEL  HEIGHT  •  5  FH 


5  L  58  6 

x  10J*  -  r,,W<  ■  X  10*4 


FIGURE  NO.  5 

NON-DIMENSIONAL  HOVERING  PERFORMANCE 
CH-U7B  U.S.A.  3/N  66-19100 
.  T55-L-7C  3/N  LEO  3202  &  LEO  3201* 


FI  GURU  NO.  (> 

NON-DIMENSIONAL  HOVERING  PERFORMANCE 
CH-47B  U.S.A.  S/N  66-19100 
TS5-1.-7C  S/N  f.EO  3202  fi  I.HO  3204 

WHEEL  HEIGHT  -  10  FEET 
N//6  »  230  R  I’.M. 


a-  n 

rr:  ro  52 
00  /-> 

x  « 


AVG. 

DENSITY 

AVG. 

CROSS 

AVG . 

ALTITUDE 

WEIGHT 

l.’.O , 

SYM. 

FT. 

LB. 

IN. 

0 

103S0 

30310 

331.4  (MID) 

□ 

5510 

34140 

331.2  (MID) 

A 

50 

3  4690 

330.6  (MTD) 

y 


NOTES: 

1 .  ALL  DATA  OBTAINED  FROM 
TETHERED  HOVER. 

2.  WHEEL  HEIGHT  MEASURED  FROM  THE 
BOTTOM  OF  THE  RIGHT  REAR 
WHEEL. 

3.  WIND  LESS  THAN  3  KNOTS. 


x  104  -  iLJL,  x  104 
1  pA(ftR)* 
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NON-DIMENSIONAL  HOVERING  PERFORMANCE 
CH-47B  U.S.A.  S/N  66-19100 
T5S-L-7C  S/N  LEO  3202  6  LEO  3204 


WHEfL  HEIGHT 

N//e 


20  FEET 
230  R.P.M. 
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AVG. 

DENSITY 

GROSS 

C.fl. 

ALTITUDE 

WEIGHT 

SYM. 

FT. 

LB. 

IN. 

0 

10090 

30480 

331.2  (MID) 

□ 

5320 

33160 

331.2  (MID) 

A 
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36510 

330,9  (MID) 

28 

40 


NOTES : 

1.  ALL  DATA  OBTAINED  FROM 
TETHERED  HOVER. 

2.  WHEEL  HEIGHT  MEASURED  FROM 
THE  BOTTOM  OF  THE  RIGHT  REAR 
WHEEL. 

3.  WIND  LESS  THAN  3  KNOTS « 
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52 

56 

60 

64 

68 

X  104  -  _ 

G.W. 

o 

H 

X 

1 

pA (DR) ' 


43 


pA(OR) 


o 

-I 

X 


LO 


o 

f— I 

x 


u 


62 


58 


54 


50 


46 


42 


38 


34 


30 


FIGURE  NO.  8 

NON-DIMENSIONAL  HOVERING  PERFORMANCE 
CH-47B  U.S.A.  S/N  66-19100 
T55-L-7C  S/N  LEO  3202  8  LEO  3204 


WHEEL  HEIGHT  «  50  FEET 
NY iv  »  230  R.P.M. 


SYM. 

O 

□ 

A 


•  ■  AVG-.' 

. AVG. 

DENSITY 

GROSS 

AVG. 

ALTITUDE 

WEIGHT 

C.G. 

FT. 

LB. 

IN. 

9900 

30180 

331. 1 (MID) 

5300 

33520 

331.0 (MID) 

1360 

33200 

331. 7 (MID) 

NOTES : 

1 .  ALL  DATA  OBTAINED  FROM 
TETHERED  HOVER . 

2.  WHEEL  HEIGHT  MEASURED  FROM 
THE  BOTTOM  OF  THE  RIGHT  REAR 
WHEEL* 

3.  WIND  LESS  THAN  3  KNOTS. 


36 


40 


44 


4B 


52 


56 


60 


64 


CT  x  10’ 


G.W. 


pA(OJR) 


r 


x  10’ 


>o  o  ^ Oo^ a 


5S0  x  S 
pA(ilR) 


FIGURE  NO.  10 

NON-DIMENSIONAL  HOVERING  PERFORMANCE 
CH-47B  U.S.A.  S/N  66-19100 
T55-L-7C  S/N  LEO  3202  G  LEO  3204 

WHEEL  HEIGHT  =  100  FEET 


DENSITY 

GROSS 

AVG. 

AVG. 

ALTITUDE.  . 

WEIGHT 

C  .G. 

N//T 

SYM. 

FT. 

LB. 

IN. 

R.P.M. 

0 

10030 

29130 

331 .5 (MID) 

230 

o 

10030 

29130 

331 . 5 (MID) 

225 

□ 

5610 

32410 

331 .O(MID) 

230 

D 

5610 

32410 

33 1.0 (MID) 

225 

0 

5610 

32410 

331 ,0(M1D) 

220 

in  58 
o 


9  50 


NOTES : 
1. 


ALL  DATA  OBTAINED  FROM  TETHERED 
HOVER . 

WHEEL  HEIGHT  MEASURED  FROM  THE 
BOTTOM  OF  THE  RIGHT  REAR  WHEEL. 
WIND  LESS  THAN  3  KNOTS. 


PA(OR) 


X 

a! 

oi 

o 

(N 


70r 


661 


FIGURE  NO.  11 

NON-DIMENSIONAL  HOVERING  PERFORMANCE 
CH-47B  U.S.A.  S/N  66-19100 
T55-L-7C  S/N  LEO  3202  6  LEO  3204 


WHEEL  HEIGHT 

-  100  FEET 

X 

cC 

AVG. 

AVG. 

as 

DENSITY 

CROSS 

AVG. 

AVG. 

<s 

ALTITUDE  , 

WEIGHT. 

C»G.. 

N/./T 

ii 

SYM. 

FT. 

LB. 

IN. 

R.P.M. 

0 

9810 

30520 

331 . 1 (MID) 

242 

73 

A 

9980 

29130 

331. 4  CM! D) 

236 

62 


53  w 


a 

X 

uc 


54 


50 


46 


42 


38 


68 


641 


60 


58 


53 


48 


44 


1.  AI.I,  DATA  OBTAINED  FROM 
TETHERED  HOVER  , 

2.  WHEEL  HEIGHT  MEASURED  FROM  THE 
BOTTOM  OF  THE  RIGHT  REAR  WHEEL. 

3.  WIND  LESS  THAN  3  KNOTS. 


40- 


0  54 

4 

C.j,  x  10 


rJ8 

pA(SlR)1 2 3 


62 


x  10 


66 


2 


6 


5 


4 


70 


FIGURE  NO 


f  §  8  1 


ORACH  -  IHDIIM  SSOHO  V 


FIGURE  NO.  13 
COMPRESSIBILITY  POWER 
IN  HOVER 

CH-47B  U.S.A,  S/N  66-19100 
TS5-L-7C  S/N  LEO  3202  5  3204 


NOTES; 

1.  DATA  POINTS  OBTAINED  FROM  FIGURE  4« 

2.  CURVES  FAIRED  USING  VERTOL  NON-UNIFORM 
DOWNWASH  THEORY. 


-4 


6J  :  lb  5  18;1 

CT  =  45  x  10"4 


.70 


TIP  MACH  NUMBER 

_J - 1 - 1 _ 1 

235  240  24S  250 


REFERRED  ROTOR  SPEED,  N//(5  -  R.P.M 


FIGURE  NO.  14 

NON-DIMENSIONAL  OUT  OF  GROUND  EFFECT 
HOVERING  PERFORMANCE  SUMMARY 
COMPRESSIBILITY  EFFECTS 

CH-47B  U.S . A.  S/N  66-19100 
TS5-L-7C  S/N  LEO  3202  Q  LEO  3204 


NOTES: 

1.  WHEEL  HEIGHT  =  100  FEET. 

2.  CURVES  DERIVED  FROM 
FIGURES  9  THROUGH  11  , 

3.  WIND  LESS  THAN  3  KNv.ES. 


FIGURE  NO.  15 
LEVEL  FLIGHT  PERFORMANCE 
CH-U7B  U.S. A.  S/N  66-19100 
SEA  LEVEL  STANDARD  DAY 
ROTOR  SPEED  ■  230  R.P.M. 
GROSS  WEIGHT  -  33000  LB. 


NORMAL  RATED  POWER 


GUARANTSFD  AIRSPEED 


60  80  100  120  1U0 


TRUE  ATRSPFED  -  KNOTS 


FIGURE  NO.  16 
LEVEL  FLIGHT  PERFORMANCE 


CH-47B 

U.S.A.  S/N 

66- iy 100 

GROSS 

ROTOR 

AVG. 

THRUST 

AVG. 

WEIGHT 

SPEED 

C.G. 

COEFFICIENT 

O.A.T. 

LB. 

R.P.M. 

IN. 

Or 

•c 

25740 

226.8 

331.0(MID) 

0.004065 

18.63 

NOTES ; 


1. 

2. 


FLIGHT  FLOWN  AT  II  *  1622  FEET. 
NAMPP  TEST  POINTS  OBTAINED  FROM 


TEST  FUEL  FLOW  DATA. 


MAXIMUM  CONTINUOUS  POWER 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


t-iGuRi  V'  j 

ii.vi.i.  man  I'l.Ki 

(.H-i’H  U.S.A.  S/N  bt.- 191(H) 


i 

L 


5200 


GROSS 

ROTOR 

AVG. 

THRUST 

WEIGH!' 

SPEED 

C.G. 

COEFFICIENT 

LB. 

k.P.M, 

In. 

°T 

25910 

229.0 

331, 5  (Mil)  J 

0,003933 

48UO 


4400 


NOTES : 


1. 

2. 


FLIGHT  FLOWN  AT  lip  *  1740 
NAMPP  TEST  POINTS  OBTAIMU) 
TEST  FUEL  FLOW  DATA. 


1EET. 


FROM 


MAXIMUM  CONTINUOUS  POWER 


« 

UJ 

:-c 

o 

<V, 

l/.l 

<  r> 
M 

3 


4000 


3600 


3200 


2800 


2400 


2000 


O 


0.07 

0.06 

0.05 

0.04 

0.03 

0.02 

0.01 

0 


1600* - 

20  40  60  80  100  120  140  160 


TRUE  AIRSPEED  -  KNOTS 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


SHAFT  HORSEPOWER 


t  IbLfhL  ,»U.  ift 

U.U.l.  ILlGlfl  PERFORMANCE 
CH  47b  U.S.A.  S/N  66-19100 


CROSS 

WEIGKT 

f  N 
LiO  . 

28350 


ROTOR 

SPEED 

«  n  w 

n,  .  r  .i*i. 
226.2 


331. 5 [MID) 


THRUST 

COEFFICIENT 

Cj 

0.004467 


AV(I. 

O.A.T. 

•  r* 

V, 

18.08 


NOTES : 

1.  FRIGHT  FLOWN  AT  H  -  15G8  FEET. 

2.  NAMPF  TEST  POINTS^ OBTAINED  FROM 
TEST  FUEL  FLOW  DATA. 


MAXIMUM  CONTINUOUS  POWER 


0.99  NAMPP. 


RECOMMENDED- 

CRUISE 


-FUEL  FLOW  BASED  ON  LYCOMING 
MODEL  SPECIFICATIONS 


■LINE  OBTAINED 
FROM  FIGURES  48 
THROUGH  SO 


TRUE  AIRSPEED 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


SHAFT  HORSEPOWER 


&600 


S200 


LEVEL  FLiCifi  PERFORMANCE 


CH-47B 

U . S . A .  S/N 

66-19100 

GROSS 

ROTOR 

AVG. 

THRUST 

AVG. 

WEIGHT 

SPEED 

C.G. 

COEFFICIENT 

O.A.T 

LB. 

R.P.M. 

IN. 

Ct 

aC 

31420 

230.3 

330. 9 (MID) 

0.004702 

15.75 

NOTES : 

1.  FLIGHT  FLOWN  AT  II  =  1354  FEET. 

2.  NAMPP  TEST  POINTS ^OBTAINED  FROM 
TEST  FUEL  FLOW  DATA. 


4800 


4400 


4000 


3600 


3200 


2800 


2400 


2000  I - 

20  40  60  80 


100 


120  140  160 


TRUE  AIRSPEED  -  KNOTS 


l 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


i  OBTAINED 
1  FIGURES  48 
50 


140  160 


S 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


SHAFT  riOr.SLPS 


i!  i  'h  i) 


'  A 


'■  ■-«  -  1  Mi'll 


:>soo 


3400 


UU)SS 

ROTOR 

AU. . 

iiikus] 

AVU. 

WEK1HT 

SPEED 

C..U. 

t  OLE  I-  |L  1  ENT 

O.A.T 

Lfi. 

R.P.M. 

IN. 

<-T 

5U 

39370 

228.3 

331.1 (MID) 

0.005914 

10.75 

notes  ; 

1  .  1  I.lc;n  l  El. OWN  AT  II(1  =  l  till  | TFT. 

2.  NAMI'P  li:s  1  POINTS  OUTA I Nl  li  |  KOM 
TEST  FUEL  FLOW  DATA . 


SO  00 


'1000 


4200 


3800 


3400 


3000 


TRANSMISSION  LIMIT 


0.06 

0.05 


0.04 


0.03 

0.02 

0.0 1 

0 


2600 


2200  1 - 

20  40  60 


80  100  120 


140 


160 


TkllE  A 1  RSl’liED 


s 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


SHAFT  HORSEPOWER 


i  1  » i  t.  EUUOkKVwE 

v.i!  I  'i)  J .  S  A  .  v S  (><•  IV1UH 


GROSS 

ROTOR 

AVG. 

thrust 

AVG. 

WEIGHT 

SPEED 

C.C. 

COEFFICIENT 

O.A.T 

Lb. 

R.r.M. 

IN . 

ft 

v.T 

•<- 

V. 

26660 

232.9 

330.6(MID) 

0.004504 

9.87 

5400 


NOTES : 

1.  PLIGHT  FLOWN  AT  H  =  5785  FEET. 

2.  NAMPP  TEST  POINTS  OBTAINED  FROM 
TEST  FUEL  FLOW  DATA. 


4600 


4200 


3800 


3400 


3000 


2600 


2200 


1800  1 - - - - - - 

20  40  60  80  100  120  140  160 

TRUE  AIRSPEED  -  KNOTS 


J 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


SEPCKER 


r.i,  fL.um  rr 

CH-ii7n  U.S.A.  n/»  66-19100 


GROSS 

ROTOR 

AVO. 

THRUST 

AVO. 

WEIGHT 

SPEFD 

c.c. 

COEFFICIENT 

O.A.T 

LB. 

R.P.M. 

IN. 

.  -C7-- 

V.UVUfUX 

*C 

2oG7G 

227»u 

ill, 2  (AFT; 

A  m» 

o.s 

NOTES ! 

1.  FI.IGHT  FLOWN  AT  Hp  •  LL12  FEET. 

2.  NAMPP  IT  ST  POINTS  OBTAINED  FROM 
TEST  FUEL  FLOW  DATA. 


M.AXIMIJM  CONTINUOUS  POWER- 


0.99  NAMPP^ 


RECOMMENDED  CRUISE 


-LINE  BASED  ON  LYCOMING 
MODEL  SPECIFICATIONS 


-LINE  OBTAINED 
FROM  FIGURES  45 
THROUGH  47 


80  100  120 
TRUE  AIRSPEED  -  KNOTS 


1U0  160 


IV 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


HORSED 


EiliUKt  INU.  -** 

LEVEL  FLIGHT  PEPTCTilANCE 
CI1  47B  U.S.A.  S/N  66-19100 


GROSS 

ROTOR 

AVG. 

THRUST 

AVG. 

WEIGHT 

SPEED 

C.G. 

COEFFICIENT 

O.A.T. 

Of* 

LB. 

R.P.M. 

IN. 

Cj, 

Vj 

28650 

226.2 

330.1 (MID) 

0.004702 

5.56 

NOTES : 

1.  FLIGHT  FLOWN  AT  H  =  3859  FEET. 

2.  NAMPF  TEST  POINTS  OBTAINED  FROM 
TEST  FUEL  FLOW  DATA. 

3.  MIRROR  OH. 


MAXIMUM  CONTINUOUS  POWER 


0.99  NAMPP, 


U  ^ 

S' 


FUEL  FLOW  BASED  ON  LYCOMING 
MODEL  SPECIFICATIONS 

RECOMMENDED 

CRUISE 


-LINE  OBTAINED 
FROM  FIGURES  43 
THROUGH  47 


TRUE  AIRSPEED  -  KNOTS 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


FIGUPF  WO.  25 
LEVEL  FLIGHT  PERFORMANCE 
CH-47B  U.S.A.  S/N  66-19100 


UO 


00 


GROSS 

ROTOR 

AVG. 

THRUST 

AVG. 

WEIGHT 

SPEED 

C.G. 

COEFFICIENT 

O.A.T. 

LB. 

B  p  M 

IN. 

rT 

°C 

28670 

225.9 

330. 5 (MID) 

0.004702 

4.82 

NOTES : 

1.  FLIGHT  FLOWN  AT  Hp  =  3838  FEET . 

2.  NAMPP  TEST  POINTS  OBTAINED  FROM 
TEST  FULL  FLOW  DATA. 

3.  RAMP  DOWN. 


MAXIMUM  CONTINUOUS  POWER 


00 


00 


00 


00 


lOO 


!00 


0.07 

0.06 

0.05 

0.04 

0.03 

0.02 

0.01 

0 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


FIGURE  NO.  26 


LEVEL 

FLIGHT 

PERFORMANCE 

CH-47B 

U.S.A. 

S/N  66-19100 

GROSS 

ROTOR 

AVG. 

THRUST 

AVG. 

WEIGHT 

SPEED 

C.G. 

COEFFICIENT 

O.A.T. 

LB. 

R.P.M. 

IN. 

CT 

cC 

28750 

228.5 

311.2 (FWD)  0.004702 

11.25 

NOTES : 

1.  FLIGHT  FLOWN  AT  Hp  «  3770  FEET. 

2.  NAMPP  TEST  POINT'S  OBTAINED  FROM 
TEST  FUEL  FLOW  DATA. 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


SHAFT  HORSEPOWER 


FIGURE  NO.  27 
LEVEL  FLIGHT  PERFORMANCE 
CH-U7B  U.S'.A.  S/N  66-19100 


usooi 


m»oo 


OROSS 

ROTOR 

AVG. 

THRUST 

AVG. 

WEIGHT 

SPEED 

C.G. 

COEFFICIENT 

O.A.T. 

LB. 

R.P.M. 

IN. 

Cm 

*0 

28830 

226.5 

330.2  (MID) 

O.OOL702 

6.30 

MAXIMUM  CONTINUOUS  POWER 


NOTES t 

1.  FLIGHT  FLOWN  AT  Hp  ■  3693  FEET. 

2.  NAMPP  TEST  POINTS  OBTAINED  FROM 
TEST  FUEL  FLOW  DATA. 


Uooo 


3600 


3200 


2800 


2il00 


2000 


0.07 

0.06 

0.05 

O.Oli 

0.03 

0.02 

0.01 

0 


1600 


1*0 


80  100  120  lbO 


1200  L 
20 


60 


TRUE  AIRSPEED  -  KNOTS 

63 


160 


NAUTICAL  AIR  MILES  PER  PCUND  FUEL 


FIGURE  NO.  28 
LEVEL  FLIGHT  lU.KrUKMA.NLt 
CH-47B  USA  S/N  66*19100 


GROSS 

KOTOR 

AVG. 

THRUST 

AVG. 

WEIGHT 

SPEED 

C.G. 

COEFFICIENT 

O.A.T. 

LB. 

R.P.M. 

IN. 

CT 

°c 

30130 

22S.7 

331.1  (MID) 

0.005329 

4.33 

NOTES : 

1 .  FLIGHT  FLOWN  AT  II  =■  5863  FEET. 

2.  NAMPP  TEST  POINTS  OBTAINED  FROM 


TEST  FUEL  FLOW  DATA. 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


SHAFT  HORSEPOWER 


FIGURE  NO.  29 
LEVEL  FLIGHT  PERFORMANCE 
CH-47B  USA  S/N  66-19100 


GROSS 

WEIGHT 

LB 

.JUJtU 


ROTOR 

SPEED 

R.P.M. 

-l'l  a  n 

«.  *.  -t  .  / 


AVG. 

C.G. 

IN. 


THRUST 

COEFFICIENT 

n  nnl^Q 


AVG 

O.A.T. 

°C 

1 .87 


5600 


5200 


NOTES ; 

1.  FLIGHT  FLOWN  AT  II  *  56DH  FEET. 

2.  NAMPP  1 hST  POINTS'  OBTAINLp  FROM 
TEST  FUEL  FLOW  DATA. 


4800 


4400 


4000 


3600 


3200 


2800 


2400 


2000  u 

20 


40 


60  80  1 00 
TRUE  AIRSPEED 


120  140 

KNOTS 


160 


65 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


FIGURE  NO.  30 
LEVEL  FLIGHT  PERFORMANCE 
CH-47B  U.S.A.  S/N  66-19100 


5400 


5000 


4600 


4200 


g  3800 

IU 

10 

at 


3400 


3000 


1600 


GROSS 

ROTOR 

AVG. 

THRUST 

AVG. 

WEIGHT 

SPEED 

C.G. 

COEFFICIENT 

O.A.T. 

LB. 

R.P.M. 

IN. 

#C 

35200 

223.1 

330. 2  QMIDJ 

0.005509 

10.15 

NOTES : 

1.  FLIGHT  FLOWN  AT  it  =  3859  FEET. 

2.  NAMPP  TEST  POINTS  OBTAINED  FROM 
TEST  FUEL  FLOW  DATA. 


0.06 

0.05 

0.04 

0.03 

0.02 

0.01 

0 


2200 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


SHAFT  HORSEPOWER 


FIGURE  NO.  31 
LEVEL  FLIGHT  PERFORMANCE 
CH-47B  U.S.A.  S/N  66-19100 


GROSS 

ROTOR 

AVG. 

THRUST 

AVG. 

WEIGHT 

SPEED 

C.G. 

COEFFICIENT 

O.A.T 

LB. 

R.P.M. 

IN. 

Ct 

•c 

36280 

225.0 

33 1.9 (MID) 

0.006370 

2.61 

NOTES : 

1.  FLIGHT  FLOWN  AT  H  »  5663  FEET. 

2.  NAMPP  TEST  POINTS  OBTAINED  FROM 
TEST  FUEL  FLOW  DATA. 


TRANSMISSION  LIMIT 


m  i  -—p 


MAXIMUM 

CONTINUOUS 

POWER 


-FUEL  FLOW  BASED  ON  LYCOMING 
MODEL  SPECIFICATIONS 

RECOMMENDED  CRUISE 


-LINE  OBTAINED 
FROM  FIGURES  45 
THROUGH  47 


TRUE  AIRSPEED 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


SHAFT  HORSEPOWER 


FIGURE  NO.  32 
LEVEL  FLIGHT  PERFORMANCE 
CH-47B  USA  S/N  66-10100 


GROSS 

ROTOR 

AVG. 

THRUST 

AVG. 

WEIGHT 

SPEED 

C .  G . 

COEFFICIENT 

O.A.T. 

LB 

R.P.M. 

IN. 

CT 

°C 

38540 

229.1 

330.2  (MID] 

0.006511 

0.71 

NOTES: 

1.  FLIGHT  FLOWN  AT  H  *  5782  FEET. 

2.  NAMPP  TEST  POINTS  OBTAINED  FROM 
TEST  FUEL  Fi.OW  DATA. 


LINE  BASED  ON  LYCOMING 
MODEL  SPECIFICATIONS 


TRANSMISSION  LIMIT 
0.1)9  NAMPP.,, v  — v. 


>'er'" 


MAXIMUM  CONTINUOUS  POWER 


RECOMMENDED 
CRUISE  — \ 


LINE  OBTAINED 
FROM  FIGURES  42 
THROUGH  44 


120  140 


TRUE  AIRSPEED  ^  KNOTS 

68 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


FIGURE  NO. 

33 

f 

LLi«  LIj 

i:i  irirr  Inin, 
1  UlUlil  I  uu  V 

Mnu  r  ■ 

,  l , 

CH-47B 

U.S.A,  S/N 

oo-  19100 

GROSS 

ROTOR 

AVG . 

THRUST 

AVG. 

WEIGHT 

SPEED 

C.G. 

COEFFICIENT 

O.A.T. 

LB. 

R.P.M. 

IN. 

cT 

°C 

2  3530 

»  ■» 

'LL?  .  3 

330 . 3 (MID) 

-9.66 

NOTHS ; 

1.  flight  flown  at  h  -  noyn  feeim 

2.  NAMPP  TEST  POINTS'  OBTAINED  FROM 
THST  1;  111:1.  FLOW  RATA. 


n ,  yy  nampp. 


MAXIMUM  CONTINUOUS  POWER 


1 

F.R — 1 


-FUEL  FLOW  BASED  ON  LYCOMING 
MODEL  SPECIFICATIONS 


RECOMMENDED 

CRUISE 


-LINE  OBTAINED 
FROM  FIGURE  39 
THROUGH  41 


TRUE  AIRSPEED  •  KNOTS 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


SHAFT  HORSEPOWER 


FIGURE  NO.  *4 
LEVEL  FLIGHT  PERFORMANCE 
CH-47B  U.S.A.  S/N  66*19100 


GROSS 

ROTOR 

AVG. 

THRUST 

AVG. 

WEIGHT 

SPEED 

C.U. 

COEFFICIENT 

O.A.T. 

LB. 

0  D  M 

IN. 

C? 

*C 

28580 

229.3 

330.  S(MID) 

0.005460 

2.87 

5400 


5000 


4600 


4200 


3800 


3400 


3000 


2600 


2200 


NOTES : 

1.  FLIGHT  FLOWN  AT  H  =  9010  FEET. 

2.  NAMPP  TEST  POINTS  OBTAINED  FROM 
TEST  FUEL  FLOW  DATA. 


0.08 

0.07 

0.06 

0.05 

0.04 

0.03 

0.02 

0.01 

0 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


SHAFT  HORSEPOWER 


i-  5600i 


5200 


1x800 


moo 


Uoool 


3600 


3200 


2800 


2U00 


2000 >- 
20 


FIGURE  NO.  35 
LEVEL  FLIGHT  PERFORMANCE 
CH-U7B  U.S.A.  S/N  66-19100 


GROSS 

ROTOR 

AVG. 

THRUST 

AVG. 

WEIGHT 

SPEED 

C.O. 

COEFFICIENT 

O.A.T 

T,B. 

R.F.M. 

IN. 

C* 

•c 

32090 

233 

330.5  (MID) 

0.00^889 

-1.57 

MOTES j 

1.  FLIGHT  FLOWN  AT  Hp  ■  9060  FEET. 

2.  NAHPP  TEST  POINTS  OBTAINED  FROM 
TEST  F'lEL  FLOW  DATA. 


0.07 

0.06 

0.05 

O.Olj. 

0.03 

0.02 

0.01 

0 


bo  60  80  100  120  lliO  160 

TRUE  AIRSPEED  -  KNOTS 
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NADTICAL  AIR  MILES  PER  POUND  FUEL 


KORSEPOiVh 


1200 


4800 


FIGURE  NO.  36 
LEVEL  FLIGHT  PERFORMANCE 
0H-47B  USA  G/N  66-i9100 


GROSS 

ROTOR 

AVG. 

THRUST 

WEIGHT 

SPF'HD 

C.G. 

COEFFICIENT 

LB. 

R.P.N,. 

IN. 

CT 

31780 

429.3 

330.8  (Mid) 

0.006142 

NOTES : 

1.  FLIGHT  FLOWN  AT  II  =»  9316  FEET. 

2.  NAMPP  TEST  POINTS  OBTAINED  FROM 
TEST  FULL  FLOW  DATA. 


AVG. 

O.A.T. 

°C 

1.19 


4400 


4000 


£  3600 

< 

f 

Cr. 

.3200 


2800 


2400 


2000 


0.07 

0.06 

0,05 

0.04 

0.03 

0.02 

0.01 

0 


1600  1 - 

20  40 


60  80  100  120  140  160 

TRUE  AIRSPEED  ^  KNOTS 


'2 


NAUTICAL  AIR  MILES  PER  POUND  FUEL 


NAUTICAL  AIS  MILES  PER  POUND  FUEL 


SHAFT  HO?.  FPOWER 


FIGURE  NO.  38 

YT ww  9r  rnum  nt?ntrr\oiui miw 

Y-PW  A  4  UIU'VIU'IIUIWI 

CH-b7B  0.3. A.  S/N  66-19100 


GROSS 

ROTOR 

A  VO. 

THRUST 

WEIGHT 

SPEED 

c.o. 

COEFFICIENT 

LB. 

R.P.M. 

IN. 

cT 

30210 

<* 

330.7  (MID) 

0.006635 

NOTES! 

1.  FLIGHT  FLCWN  AT  Hp  -  136U5  FEET. 

2.  NAMP1’  TEST  POINTS  OBTAINED  FROM 
TEST  FUEL  FLOW  DATA. 


MAXIMUM  POWER- 
0.99  NAMPPMA-jj — \ 


LINE  BASED  ON  LYCOMING 
MODEL  SPECIFICATIONS  — 


MAXIMUM 


PCWER 


RECOMMENDED 

CRUISE 


■LINE,  OBTAINED 
FROM  FIGURES  39 
THROUGH  41 


TRUE  AIRSPEED 


NAUTICAL  AIR  MILES  PER  FOUND  FUEL 


REFERRED  SHAFT  HORSEPOWER 


FIGURE  NO.  39 

REFERRED  LEVEL  FLIGHT  PERFORMANCE 
CH-47B  U.S.A.  S/N  66-19100 

N//0" »  240  R.P.M. 

6400 

NOTZt  POINTS  OBTAINED  FROM  FAIRED  CURVES  OP  FIGURES  16, 16  AND  20 


2800 


2400  1 - 

24000  28000  32000  36000  40000  44000  48000  52000 

REFERRED  GROSS  WEIGHT,  G.W./6  -  POUND 


REFERRED  SHAFT  HORSEPOWER 


1 


5600 


52QQ 


4800 


4400 


4000 


3600 


3200 


2800 


2400 


2000 


1600 

24 


FIGURE  NO.  41 

REFERRED  LEVEL  FLIGlfl  PERFORMANCE 
CH-47B  U.S.A.  S/N  66-19100 

N//Q  «  240  R.P.M. 

NOTKt  POINTS  OBTAINED  FROM  FAIRED  CURVES  OF  FI0URI3  16,  18  AND  20 


FIGURE  NO.  42 

REFERRED  LEVEL  FLIGHT  PERFORMANCE 
CH-47B  U.S.A.  S/N  66-19100 

N//T  -  235  R.P.M. 


NOTE*  POINTS  OBTAINED  FROM  FAIRED  CURVES  GF  FIGURES  22,  32,  34 

36  AND  37. 


HORSEPOWER 


FIGURE  NQ.  43 

REFERRED  LEVEL  FLIGHT  PERFORMANCE 
CH-47B  U.S.A.  S/N  66-19100 
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NOTBi  POINTS  OBTAINED  FROM  PAIRED  CURVES  01 
FEHmiS  22,32,  34,  36  AND  37. 


REFERRED  SHAFT  riGRbEF'QWEE 


SHAFT  HORSEPOWER 


12 


HORSEPOWER 


FIGURE  NO.  47 

REFERRED  I.EVF!.-  FI. TOUT  PERFORMANCE 
CII-47B  U.S.A.  S/N  66-19100 


N//0  =  230  R.P.M. 


REFERRED  GROSS  WEIGHT,  G.W./6  -  POUND 


•MiAE .  riUKicr^ni::-; 


FIGURE  NO.  48 

REFERRED  LEVEL  FLIGHT  PERFORMANCE 
CH-47B  U.S.A.  S/N  66-19100 


b200 


N//cf  ■=•  225  R.P.M. 

NOSl  POINTS  OBTAINED  FROM  PAIRED  CURVES  OP  PI0URE8  16,  18,  20 

AND  30, 


5800 


.5100 


5000 


si' 


4bOO 


4  200 


3800 


REFERRED  SHAFT  HORSEPOWER,  -- 


REFERRED  SHAFT  HORSEPOWER 


T&KK  OFF  GROSS  WEIGHT  -  POUNDS 


FIGURE  NO.  51 


HANUE  SUMMARY 

CH~li7B  U.S.A.  S/N  66-19100 
SEA  LEVEL  STANDARD  DAY 


ROTOR  SPEED  -  230  R.P.M. 


NOTES i 

1.  CASED  ON  FIGURES-  ?'4,  243  AND  45  THROUGH  47, 

2.  MISSION  PROFILE i  CRUISE  AIRSPEED  AT  0.59  SAHPPMt 

2  MINUTE  WARM  UP  AT  NORMAL  RATED  POWER,  INBOUND  LOAD 
- »  t  OUTBOUND  -10AD",  RETURN-  ’WITH-  lejI-lHiriMr-PUfir ■■REMAINING* ■ 

3.  TAKE  OFF  QR0S3  WFTGHT  CONSISTS  OF  KM1JTY  WEIGHT,  FIXED 
USEFUL  LOAD,  INITIAL  FUEL,  AND  OUTBOUND  LOAD. 


87 


FIGURE  NO.  S2 

LEVEL  FLIGHT  RANGE  SWMAHY 
CH-U7B  U.S.A.  3/N  66-19100 


SEA  LEVEL 
STANDARD  DAY 

ROTOR  SPEED  -  ?2S  R.P.M. 


NOTEl  LINES  OBTAINED  FROM  FIQURES  233,  242  AND  48  THROUGH  50. 


MAXIMUM 

GROSS 

WEIGHT 


FIGURE  NO.  53 
LEVEL  FLIGHT  RANGE  SUMMARY 
CH-U7B  U.3.A.  S/N  66-19100 

SEA  LEVEL 
STANDARD  DAY 
ROTOR  SPEED  -  230  R.P.M. 


0»08i 


0 

fcj 

| 

I  * 

y  r 


&0.07 


|0.06 

W 


O  M 
h  ra 


ft  C>o#o5 


o.oa 


NOTES » 

1.  LINES  01'iTATNED  FROM  FIGURES  234  ,  243,  AND  45 'll  ROUGH  47 

2.  DASHED  LINE  OBTAINED  FROM 
FLIGHT  ENVELOPE. 
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FIGURE  NO.  54 
LEVEL  FLIGHT  RANGE  SUMMARY 
GH-U7B  U.S.A.  S/N  66-19X00 

5000  FEET 
STANDARD  DAY 

ROTOR  SPEED  -  225  R.P.M. 


NOTES.i 

1.  LINES  OBTAINED  FROM  FIGURES  233,242  AND48UIR0UW  50. 

2.  DASHED  LINE  OBTAINED  FROM 
FLIGHT  ENVELOPE. 


MAXIMUM 

GROSS 

WEIGHT 


FIGURE  NO.  SS 
LEVEL  FLIGHT  RANGE  SUMHAHT 
CH-1*7B  U.S.A.  S/N  66-19100 

5000  FEET 
STANDARD  DAT 
ROTOR  SPEED  ■  230  R.P.M. 


NOTES! 

1.  LINES  OBTAINED  FROM  FIGURES  234,243  AND  4S THROUGH  47, 

2.  DASHED  LINE  OBTAINED  FROM 
FLIGHT  ENVELOPE. 


FIGURE  NO.  S6 
LEVEL  FLIGHT  RANGE  SUMtAKY 
CH-17B  U.S.A.  S/N  66-19100 

10000  FEET 
STANDARD  DAY 
ROTOR  SPEED  «  22?  R.P.M. 


NOTES i 

1.  LINES  OBTAINED  FROM  FIGURES  2  33, 242  Ml  48'IHKOUCH  SO. 

2.  DASHED  LINE  OBTAINED  FROM 
FLIGHT  ENVELOPE. 


I  28000  32000  36000  1*0000  1*1*000 

GROSS  WEIGHT  -  POUNDS 
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FIGURE  MG.  h  / 

LEVEL  FLIGHT  RANGE  SUMMARY 
CH-L7B  U.S.A.  S/M  66-19100 

10000  FRET 
STANDARD  DAY 
ROTOR  SPEED  •  230  R.P.M. 


0.69 


E  fcO.08 

c3  S 


0.07 


P  a  0.06 

a 


o.o$ 


1.  LINED  ODTATi'iKI)  FROM  FIGURES  234,  243  AND  4R  H IHOUGH  47. 

2.  DASHED  I, THE  OBTAINED  FROM 
FLIGHT  EMVI'  LOPE. 


iho 


'A 

. 

o 


Si  120 


5 

o 

£ 


60 1 — 

20000 


MAXIMUM 

GROSS 

WEIGHT 


21*000  28000  32000  36000  1*0000  1*1*000 

GROSS  WEIGHT  -  POUNDS 
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I 

I 


FIGURE  NO.  58 

ROTOR  EFFICIENCY  IN  LEVEL  FLIGHT 
CH-47B  U.S.A.  S/S  66-19100 


MOTE  I 


V//G  -  40  KTS 


G.W. 

6 


45000  LB. 


40000  LB. 


224  228  232  236  240  244 

REFERRED  ROTOR  SPEED,  N//5  -  R.P.M. 

— J - 1 - 1 - 1 _ I _ I _ L 

0.71  0.72  0.73 

ADVANCING  TIP  MACH  NO. 


.69 


0.74  0.75 


FIGURE  NO.  S9 

ROTOR  EFFICIENCY  IN  LEVEL  FLIGHT 
CH-47B  U.S.A.  S/N  66-19100 

V//Q  •  50  KTS 


NOTE!  CURVES  DERIVED  FROM  7IQUR2S  39  THROUGH  so. 


=  35000  LB. 

0 


w 

*  30000  LB. 


*  25000  LB. 


224  228  232  236  240  244 

REFERRED  ROTOR  SPEED, N//0  -  R.P.M. 

_ I _ I _ I _ I _ I _ L_ 

'0  0.71  0.72  0.73  0.74 

ADVANCING  TIP  MACH  NO. 


0.75 


0.  76 


REFERRED  SHAFT  HORSEPOWER 


PIGURE  NO.  60 

ROTOR  EFFICIENCY  IN  LEVEL  FLIGHT 
CH-47B  U.S.A.  S/N  66-19100 

V//Q  *  60  KTS 

NOTH  CURTIS  DERIVED  FROM  FIGURES  39  THROUOH  50. 


»45000  LB. 


40000  LB. 


»  35000  LB. 


a  30000  LB. 


G » W, 

~T~  »  25000  LB. 


.Lf  ERRED  ah AFT  tKifOcrOncR 


FIGURE  NO.  61 

ROTOR  EFFICIENCY  IN  LEVEL  FLIGHT 
CH-47B  U.S.A.  5/N  66-10100 

v/i/n  =  70  KTS 


HOTSi  CURVES  Dmvro  FROM  FIQURE3  39  THROUGH  50 . 


45000  LB. 


=  40000  LB. 


=»  35000  LB. 


30000  LB. 


«  25000  LB. 


220  224  228  232  236  240  244 

REFERRED  ROTOR  SPEED,  N/  /&  -  R.P.M. 


0.73  0.74  0.75  0.76  0.77  0.78  0.79 

ADVANCING  TIP  MACH  NO. 
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REFERRED  SHAFT  HORSEPOWER, 


REFERRED  SHAFT  HORSEPOWER 


FIGURE  NO.  63 

RO'lOR  EFFICIENCY  IN  LEVEL  FLIGHT 
CH-47B  U.S.A.  S/N  66-19100 

V//5  «  90  KTS 


4800^ 


NOTXt  CURVES  DERIVED  FROM  FIGURES  39  THROUGH  30  . 


4400 

4000 

&  llffl  3600 

*  I 

3200 

2800 

2400 

2000 


G.W. 

6 


45000  LB. 


40000  LB. 


Hill:  =  35000  LB. 

*  30000  LB. 

0 

*  25000  LB. 

0 


1600 


1200  1  — . - 

220  224  228  232  236  240  244 

REFERRED  ROTOR  SPEED,  N//S  -  R.P.M. 


0.76  0.77  0.78  0.79  0.80  0.81  0.82 

ADVANCING  TIP  MACH  NO. 
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REFERRED  SHAFT  HORSEPOWER 


FIGURE  NO.  64 

ROTOR  EFFICIENCY  IN  LEVEL  FLIGHT 
CH-47B  U.5.A.  3/N  66-i9i00 

V//0  «  100  KTS 


-J _ I _ I _ I - 1 .  I  .i 

0.78  0.79  0.80  0.81  0.82  0.83 

ADVANCING  TIP  MACH  NO. 


100 


REFERRED  SriAFT  HGRSEPOlft. 


FIGURE  NO.  65 

ROTOR  EFFICIENCY  IN  LEVEL  FLIGHT 
CH-47B  U.S.A.  S/N  66-19100 


V//0  =  110  KTS 


5200 


4800 


4400 


;r^i  4000 

O  'O 


5600 


3200 


2800 


2400 


2000 


N0T3 1  CURVES  DERIVED  FRGK  FIGURES  30  THROUGH  30 . 


«  45000  LB. 

~~  =  40000  LB. 

“  »  35000  LB. 
^  =»  30000  LB. 
*  25000  LB. 


FIGURE  NO.  66 

ROTOR  EFFICIENCY  IN  LEVEL  FLIGHT 
CH-47B  U.S.A.  S/N  66-19100 

» 

V//0  «  120  KTS 


RVES  DERIVED  FROM  FIGURES  39  THROUGH  50  , 


»  45000  LB. 


^  =  40000  LB. 


a  35000  LB. 

0 


»  30000  LB. 


Ci.W 


-■  a  25000  LB. 


228  232  236  240  244 

REFERRED  ROTOR  SPEED,  N//0  -  R.P.M. 

_ I _ I _ I _ I _ I _ 

0.82  0.83  0.84  0.35  0.86 

ADVANCING  TIP  MACH  NO. 


I 


2 


REFERRED  SHAFT  HORSEPOWER 


REFERRED  SHAFT  HORSEPOWE 


FIGURE  NO.  68 

ROTOR  EFFICIENCY  IN  LEVEL  FLIGHT 
CH-47B  U.S.A.  S/N  66-19100 


V//6  «  140  KTS 


6000 

SbOO 

5200 

4800 

i/i:  «r. i 

ftS 

4400 

4000 

3600 

3200 

2800 


NOTE  l  CURTIS  DERIVED  FROM  FIGURES  39  THROUGH  50, 

|  : 


«  45000  LB. 

=■  40000LB. 

“  »  35000  LB. 

«  30000  LB. 

»  25000  LB. 


2400' - 

220  224  228  232  236  240  244 

REFERRED  ROTOR  SPEED,  N//G  -  R.P.M. 

- 1 - 1 - 1 - 1 _ I _ I _ 

0.84  0.85  0.86  0.87  0.88  0.89 

ADVANCING  TIP  MACIl  NO. 
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REFERRED  SHAFT  HORSEPOWER 


i 


FIGURE  NO.  69 

ROTOR  EFFICIENCY  IN  LEVEL  FLIGHT 
CH-47B  U.S.A.  S/N  66-19100 

V//0  -  150  KTS 


0.85  0.86  0,87  0.88  0.8‘J  0.90  0.91 

ADVANCING  TIP  MACH  NO. 
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5  ALTITUDE 


PIRIJRR  NO:  70 
CLIMB  PERFORMANCE 
CH-47B  U.S.A.  S/N  66-19100 
SINGLE  ENGINE 
STANDARD  DAY 


RATE  OF  CLIMB 


MILITARY  RATED  POWER 

TAKEOFF  GROSS  WEIGHT  -  30310  LB. 


SINGLE  ENGINE  SERVICE  CEILING  AT 
PREDICTED  FROM  LEVEL  FLIGHT  DATA 


C.G.  LOCATION  •  MID 
ROTOR  SPEED  -  225  R.P.M. 


SHAFT  HORSEPOWER 


TIME  TO  CLIMB 


FUEL  PLOW 


20  3 

TIME  TO  CLIMB  -  MIN. 


SHAFT  HORSEPOWER 


FUEL  FLOW 


fWJfS  MO.  72 
CLIMB  PERFORMANCE 
CH-U7B  U.S.A.  S/U  66-19100 
SINOLE  K  NO  INI 
STAKDAKf  BAX 


MILITARY  RATED  POWER  C.o,  LOCATION  »  MID. 

TAJECE?  GROSS  WEIGHT  -  21590  1«.  ROTOR  SPEED  •  230  R.P.M. 


o  a  k  $  a  10  i!  U)  i2Qo  n*oo  lfioo  uoo 

TIME  TO  CLIMB  -  MIN.  FUEL  FLOW  -  LB. /HR. 


n  i 


r  iuuiui  nu«  '  >■* 

CLIME  PERFORMANCE  («ONCLUDED) 
CH-47B  U.S.A.  S/N  66-19100 


GROSS  WEIGHT  -  LB. 


0  100  200  300  1*00  500  600 
FUEL  USED  -  LB. 


AIRSPEED  -  KTS. 


o  S  io  15  to  25 

NAUTICAL  AIR  MILES  TRAVELED 


FIGURE  NO.  74 
CLIMB  PERFORMANCE 
CH-U7B  U.S.A.  3/N  66-19100 
DUAL  ENGINE 
STANDARD  DAT 

NOmL  RATEDPCWER  K^»“raS°" 

TAKEOFF  OKOaa  WEiuriT  -  3j?0C  LB.KVTUK  artty  c- • 


rRATE  OF  CLIMB 


SHAFT  HORSEPOWER 


TIME  TO  CLIMB 


FUEL  FLCW- 


RATE  OF  CLIMB  -  F.P.M. 

t  li  6  8  10  12 

TIME  TO  CLIMB  -  MIN. 


SHAFT  HORSEPOWER 

2000  2 BOO 

FUEL  FLOW  -  LB. /MR 


tin  *tP 

ri.uuiu» 

CLIMB  PERFORMANCE  (CONCLUDED) 
CH-U7B  U.3.A.  3/N  66-19100 


PRESSURE  ALTITUDE 


FIGURE  50.  76 

CLIMB  PERFORMANCE 
CH-ii7B  U.S.A.  S/N  66-19100 
DUAL  ENGINE 
STANDARD  DAY 


NORMAL  RATED  POWER  C.G,  LOCATION  ■  MID 

TAKRnw  0R0S4  WEIGHT  -  33iaO  LB.  ROTOR  SPEED  -  225  R.P.Mi 


16600- 


0  2  k  6  8  10  12 

TIME  TO  CLIMB  -  MIN. 


2000 


2lt00 

FUEL  PLOW 


2800  3200 
-  LB. /HR. 


FIGURE  MO.  78 

** »  Tim  nni%<M«tii  iimm 

rbnevwnAn i>& 

CH-U7B  U.S.A.  S/%  66-19100 
DUAL  BfOlNS 
STANDARD  DAT 

NORMAL  RATED  POWER  C.Q.  LOCATION  -  MID. 

TAKEOFF  GROSS  WEIQHT  ■  101*90  LB.  ROTOR  SPUD  ■  230  R.P.M. 


RATB  OP  CLIMB 


SHAFT  ^QRSEPQWERpr 


PUBL  FLOW¬ 


TIME  TO  CLIMB 


1000  2000  3000 

RATE  OF  CLIMB  -  F.P.M. 

I*  8  12 

TIME  TO  CLIMB  -  MIN. 


SHAFT  HORSEPOWER 
1600  2000  21*00 

FUEL  FLOW  -  13. /HR. 


FIGURE  SO,  79 

CLIMB  PERFORMANCE  (CONCLUDED) 
CH-L7B  U.S.A.  S/N  66-19100 

\ 

V - 

CAL 

\ 

. \ 

/ 

A— FUEL  USED 

CROSS  WBIGKT - 

/ 

\  N.A.M.T.- 

GROSS  WEIGHT  -  LB. 


0  100  200  300  liOO  500  600 

FUEL  USED  -  LB. 


00 

$0  60  70  80  90  100 

LB. 

AIRSPEED  -  KT3. 

u  U  0  10  zu 

NAUTICAL  AIR  MILES  TRAVELED 


pbessu.ee  altitude 


FlOURE  HO.  80 
gLImb  PEttFORnuiCB 
CH-U7B  U.S-A.  3/H  66-19100 
DUAL  ENGINE 
STANDARD  DAT 


16000 


11*000 


12000 


10000 


NORMAL  RATED  POWER 

TAKEOFF  GROSS  WEIGHT  -  27275  LB. 


TIME  TO  CLIMB 


C.G.  LOCATION  -  HID 
ROTOR  SPEED  -  22$  R.P.M 


SHAFT  HORSBPOtfER- 


^Tq'— RATE  OF  CLIMB 


FUEL  FLOW- 


2000  3000 


RAT*  OF  CLIMB  -  F.P.M. 


6  8 


\  1 

_ 1 _ L 

2000  1*000  6000 

SHAFT  HORSEPOWER 

00  2800  3200 

FUEL  FLOW  -  LB. /HR. 


TIME  TO  CLIMB 


FI  JURE  MO.  81 

CLIM3  PERFORMANCE  (CONCLUDED) 
CH-L7S  U.S.A.  ii/N  66-19100 


N.  A. 


1UOOO 


12000 


10000 


8000 


6000 


booo 


2000 


1 

1 

L~ 

_ 1 _ J 

L.>  — 

26600 

27000  27 LOO 

27600 

LO 

50  60 

70  80  90 

GROSS  WEIGHT  -  LB. 

AIRSPEED 

-  KTS. 

0 

100  200 

300 

0 

2  L 

6  8  10 

FUEL  USED  -  LB. 

NAUTICAL  AIR 

MILES  TRAVELED 

ALTITUDE 


FIGURE  NO.  82 

POWER  CORRECTION  FOR  CLIlffiS 
CH-47B  U.S.A.  S/S  66-19100 


CL  IMS 


RATE  OF  CLIW  -  F.P.M. 


FIGURE  NO.  83 

WEIGHT  CORRQCTION  FOR  CLIMBS 
CH-47B  USA  S/N  66-19100 

AVG.  AVG. 

DENSITY  ROTOR 

ALTITUDE  APEED  AVG. 

SYM  FT.  R.P.M.  S.H.P. 

0  5000  230  4100 


26000  28000  30000  32000  34000  36000  38000  40000 

GROSS  WEIGHT  -  LB. 
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generalized  airspeed  for 

MAXIMUM  GLIDE  DISTANCE 
CH-47B  U.S.A.  S/N  66-19100 


iENERALIZED  AIRSPEED  FOR  MAXIMUM  RATE 
OF  CLIMB  AND  MINIMUM  RATE  OF  DESCENT 
CH-47E  U.S.A.  S/N  66-19100 


•Wd'B  SZZ  =  J//N 
'W’d'H  0£Z  «  J//N 
‘W'd'H  SZZ  =  J//N  © 


g  g  3 


’w'd'M  on  «  j//n  g  g  s  g  § 


S.LONDi  -  J//A  VLN-I.OSM  dO  -IJ.VH  WOWINIW 

cnv  awriD  do  diva  wpwixvw  aod  anaasaiv 


REFERRED  GROSS  WEIGHT,  W/6  -  POUNDS 


TAKEOFF  PERFORMANCE 
l-i*7B  O.S.A.  S/B  66-19100 
BCBXB.  SPEED  -  230  R.P.M. 


TRUE  CLIM30UT  AIRSPEED 


CH-it7B  iJ.S.A.  S/H  66-19100 
ROTOR  SPEED  •  230  R.P.  M. 


NOTES* 

1.  DERIVED  FROM  Fid ORES  88 
THROWN  91. 

2,  DATA  OBTAINED  DURINO 
LEVEL  ACCELERATION 
FROM  A  10  FOOT  HOVER. 


■AMCE  aaQUISKD  Xu  CLLAL  A  iUG  FOOT  OBSTACLE 


•IQXiE  V/, 
rif.filfF  ■*  - 

^f7B  ■).  ~  2  ;'N  <5-19100 


AVO. 

AVG. 

AVG. 

AV'  . 

AVO. 

AVG. 

GROSS 

iti'.S.UJEE 

OAT 

F.v/rOR 

. .  j. 

ACp 

WEIGHT 

ALT  rT'JDE 

SPEED 

LB. 

FT. 

*G 

R.P.M. 

IN. 

xLCT 

38000 

9560 

-0.7 

i’AU 

330.3 

•  t 

•x#u 

AVO. 

ACp/C^ 

xlcjk 


•fct 


NOTES j 

1.  DATA  OBTA  TtIKD  DUHTMO  LEVEL 
ACCELERATION  FROM  A  10  FOOT 
HOVER. 

2.  DUAL  ENGINE. 

3.  MAXIM'IM  POWER. 


DIStAHCE  REQUIRED  K  CLEAR  A  I£X>  FOOT 


TO  CLEAR  A  100  FOOT  OBSTACLE 


FIGURE  NO.  i)i) 
TAKEOFF  i'MFOHMANCE 
CH-17B  ".S.A.  S/N  66-19100 


AVG. 

AVG. 

A’/G. 

AVG. 

AVG. 

AVG. 

AVG. 

GROSS 

PRESSURE 

OAT 

ROTOR 

C.G. 

AC 

^Cp/CT 

xio1* 

WEIGHT 

LB. 

ALTIT'.'DE 

FT. 

°C 

SPEED 

R.P.M. 

IN. 

r 

xlO5 

3U100 

96'6o 

%6 

2  30 

332.1 

3*7 

ro 

NOTES: 

1.  LATA  OBTAINED  1MJHING  LEVEL 
ACCELERATION  FROM  A  10  FOOT 
HOVER. 

2.  DUAL  ENGINE. 

3.  MAXIMUM  POWER. 


10  20  30  UO  SO  60  70 

TRUE  CLIMBOUT  AIRSPEED  -  KNOTS 


UA 
»  -  • 


«1  « 
•  ■  * 


TAKEOFF  PERFORMANCE 
CH-ii7B  U.S.A.  S/N  66-19100 


AW. 

A  VO. 

A  VO. 

AVO. 

AW. 

GROSS 

PRESSURE 

OAT 

ROTOR 

c.o. 

WIGHT 

V* 

ALTITUDE 

wm 

SPEED 

sew 

m 

*  *  V 

** 

ih*  *  •  * >• 

32090 

9560 

8.2 

230 

330.2 

NOTES: 

X.  DATA  OBTAINED  DtfRINO  LEVEL 
ACCELERATION  FROM  A  10  FOOT 
HOVER. 

2.  DUAL  ENGINE. 

3.  MAXIMUM  POWER. 


e - 

.0  20  30  Uo  50  60 


TRUE. CLIMBOUT  AIRSPEED  -  KNOTS 


DISTANCE  REQUIRED  TO  CLEAR  A  5C  FOOT  OBSTACLE 


PTr-tm©  \T  A  C\A 


TAKEOFF 
CH-U7B  U.S, 


AVG. 

AVG. 

AVO. 

GROSS 

PRESSURE 

OAT 

WEIGHT 

ALTITUDE 

TAt 

FT* 

•n 

38000 

9510 

-0.7 

PERFORMANCE 
A.  S/N  66-19X00 


AVO. 

AVO.  AVG.  AVO. 

ROTOR 

C*0*  ACp  ACj/Cj 

SPEED 

B  D  M 

IN; 

230 

330.3  -i.8*10“5  -25X10**4 

1800 
1700 
h  1600 
t  1600 

1U00 
1300 
1200 
UOO 
1000 
900 
800 
700 
600 
600 
Uoo 

300 - 

10  20 


NOTES: 

1.  DATA  OBTAINED  DURING  LEVEL 
ACCELERATION  FROM  A  10  FOOT 
HOVER. 

2.  DUAL  ENGINE. 

3.  MAXIMUM  POWER. 


30  Uo  60  60  70  80 

TRUE  CLIMBGUT  AIRSPEED  -  KNOTS 
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ttwymren  to  clear  a  So  foot  obstacle 


DISTANCE  REQUIRED  TO  CLEAR  A  50  FOOT  OBSTACLE- 


WTrtrraiP  un  >*  ■> 

i.  J.U  V1UU  it  wo  ./  / 

TAKEQPF  PERFORMANCE 

CH-li7B  U.S.A.  S/N  66-19100 

AVO. 

AVO. 

AVO.  AVO.  AVG. 

GROSS 

PRESSURB 

OAT  ROTOR  C.O. 

WEIGHT 

ALTITUDE 

SPEED 

ra. 

FT. 

op.  a .  p  .  if  tm 

32090 

9510 

8  »2  230  330.2 

b 

NOTES t 

1. 

DATA  OBTAINED  DURING  LEVEL 

1 

) 

2. 

ACCELERATION  FROM  A  10  FOOT 
HOVER. 

DUAL  ENGINE. 

1 

3. 

MAXIMUM  POWER. 

UMj 


Irr.vl 


TRUE  CLTMBOUT  AIRSPEED  ••  KNOTS 
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FIGURE  NO.  98 

LONGITUDINAL  STICK  POSITION  VS.  FORCE 
CH-47B  U.S.A.  S/N  66-19i00 


FIGURE  NO.  99 

LATERAL  STICK  POSITION  VS.  FORCE 


CH-47B  U.S.A.  S/N  66-19100 

NOTE:  1. 

Full  lateral  control  travel  - 

2. 

Test  conducted  on  ground  with 
APU  supplying  pressure. 

3. 

Shaded  synbol  indicates 
trim  position. 

4. 

Maximum  and  ainiaiua  gradients 
as  per  MIL-H-ASOl-A. 

5. 

Crosshatch  lines  indicate 
limits. 

2  1  0  I 


2  3 


4 


S 

RT 


LATERAL  STICK  POSITION 
(INCHES  FROM  NEUTRAL) 


PUSH  RIGHT 


FIGURE  NQ.  101 

COLLECTIVE  STICK  POSITION  VS.  FORCE 
CH-47B  U.S.A.  S/N  66-19100 


NOTES : 


Full  collective  pitch  level  travel  «  11.2  in. 
Test  conducted  on  ground  with  APU  supplying 
pressure. 

Test  conducted  with  magnetic  brake  released, 
shaded  symbol  indicates  trim  position. 


-©■ - 


M  PITCH  EAT?  MAUH®!  ANGOLAS 

PITCH  ACCELERATI 
DSG./SSC.  -  DEC-./SEC./SEC 


FIGURE  NO.  102 

LONGITUDINAL  CONTROL  RESPONSE 
CH-Ji7B  U.S.A.  S/N  66-19100 
HOVER 

AVERAGE  GROSS  WEIGHT  -  27000  LB.  TRIM  AIRSPEED  -0.0  KCAS 

AVERAGE  C.O.  «  331.0  IN.  (MID)  AVERAGE  ROTOR  SPEED  -  230  R.P.M. 

AVERAGE  DENSITY  ALTITUDE  »  2890  FT.  S.A.S.  -  ON 


30 1 
20 
10 
0 
10 
20 
30 


FIGURE  80.  103 
LONGITUDINAL  CONTROL  RESPONSE 
CH-L7B  U.S.A.  S/8  66-19X00 
HOVER 

AVERAGE  GROSS  WEIGHT  •  31510  LB.  TRIM  AIRSPEED  •  0.0  KCA8 

AVERAGE  C.O.  ■  310.1  (POT)  IE.  AVERAGE  ROTOR  SPEED  -  230  R.P.M. 

AVERAGE  DENS ITI  ALTITUDE  -  108i|0  FT.  S.A.S.  -  ON 


LONGITUDINAL  CONTROL  DISPLACEMENT 
-  INCHES  FROM  TRIM 


3 

FWD 


FIGURE  NO.  104 

LONGITUDINAL  CONTROL  RESPONSE 
CH-VTB  TJ.S.A.  S/N  66-1 V 100 
HOVER 

AVERAGE  GROSS  WEIGHT  -  37000  LB,  TRIM  AIRSPEED  -0,0  RCAfl 

AVERAGE  C.G.  -  330.5  HI.  (ME»  AVERAGE  ROTOR  SPEED  -  230  R.P.M. 

average  density  altitude  -  2U>o  ft.  s.a.s.  -  on 


B 


30 . 

20 

10 

0 

10 

20 

30 

15 

10 

5 

0 

5 

10 

20 

10 

0 

10 

20  - 

3 

AFT 


i  ...1  ..  ;  ..I 


<5-«k 


JLNOULAR  DISPLACEMENT 
1.0  SEC.  AFTER  I 
CONTROL  DISPLACEMENT 


2  10  1 

LONGITUDINAL  CONTROL  DISPLACEMENT 
-  INCHES  FROM  TRIM 
140 


3 

FWD 


7IQURE  NO.  105 

LONGITUDINAL  CONTROL  RESPONSE 
CH4tfB  U.S.A.  3/N  66-19100 
HOVER 

AVERAGE  GROSS  WEIGHT  -  37250  LB.  TRIM  AIRSPEED  «  0.0  KCAS 

AVERAGE  G.G.  •  31iu2  (FWD)  IM.  AVERAGE  ROTOR  SPEED  -  230  R.P.H. 

AVERAGE  DXHSITT  ALTITUDE  -  2900  FT.  S.A.S.  -  ON 


LONGITUDINAL  CONTROL  DISPLACEMENT 
-  INCHES  FROM  TRIM 


-  DBG. /SEC.  -  DEG. /SEC. /SEC 


FIGURE  NO.  106 

LONGITUDINAL  CONTROL  RESPONSE 
CH-li7B  0.8.  A.  S/N  66-19100 
HOVER 

AVERAGE  OROSS  WEIGHT  -  37520  LB.  TRIM  AIRSPEED  -  0.0  EGAS 

AVERAGE  C.O.  -  336.1  (AFT)  IB.  AVERAGE  ROTOR  SPEED  •  230  R.P.M. 

AVERAGE  DENSITY. ALTITUDE  -  2850  FT.  S.A.S.  -  ON 


-  INCHES  FROM  TRIM 
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BOLL  ANGULAR 


F29UR8  SO.  107 

t  mtot  gfwyo/w  gwnnm» 

CaZuTB  U.8.A.  S/S  66-1*100 
HOVBK 

AVERAGE  GROSS  WEIGHT  »  27000  IB.  1&XM  AIBS’TXD  •  0*0  KCA3 

AVOUCH  0.0.  -  331.0  tt.  (KID)  AVERAGE  RL?*  SPEED  -  230  R.P.H. 

AVERAGE  DEMSITT  ALTITUDE  -  2890  FT.  S.A.8.  -  OR 


ANOULAR  DISPLACEMENT 
0.5  SEC.  AFTER 
CONTROL  DISPLACEMENT 


FIGURE  SO.  108 
LATERAL  CONTROL  RESPONSE 
CH-U7B  U.3.A.  S/N  66-19100 
HOVER 

AVERAGE  GROSS  WEIGHT  *  37000  LB.  TRIM  AIRSPEED  »  0.0  KCAS 

AVERAOB  C.Q.  -  330.5  HI.  (MID)  AVERAGE  ROTOR  SPEED  -  230  R.P.M. 

AVERAGE  DENSITY  ALTITUDE  -  2liOO  FT.  S.AlS.  -  ON 
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hQ 

ft 

30 

20 

ft]  « 
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10 

M  ,SV, 

kj  1 8 

0 

H  1 

10 

*§  , 

20 

£ 

,  30 

B 

^  Uo 

20 

Sj  § 
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cl  i 
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10 

0 

10 

20 


LEFT  RIGHT 
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LATERAL  CONTROL  DISPLACEMENT 
-  INCHES  FROM  TRIM 
144 


TAM  AmmxR 


FIGURE  KO.  3  09 
DIRECTIONAL  CONTHOI,  RESPONSE 

CH-L7B  U.3.A.  S/N  66-19100 

HOVER 

AVERAGE  GROSS  WEIGHT  *  27000  LB.  TRIM  AIRSPEED  »  0.0  EGAS 

A7ERA01  0.0.  »  331.0  IN.  (MID)  AVERAGE  ROTOR  SPEED  »  230  R.P.M. 

AVERAGE  DEN3-TTI  ALTITUDE  -  2890  FT.  G.A.S.  -  ON 


M - ^ - - — i — 


AVERAGE  TIME  TO  MAXIMUM 
ACCELERATION  »  0.26  SEC. 


AVI] PAGE  TIME  TO  MAX. 
RATE  «  4.56  SEC. 


ANGULAR  DISPLACEMENT 
1.0  SEC.  AFTER 
CONTROL  DISPLACEMENT 


DIRECTIONAL  CONTROL  DISPLACEMENT 
-  INCHES  FROM  TRIM 

145 


RIGHT 


FIGURE  NO.  110 


vtWult  nmwirtM  a#WA«l»» 
UAMm  mmij  wuiunuii  tuaur  wiiw 


CH*4t7B  3. 8.A.  8/R  66-19100 
MOVER 

AVERAGE  GROSS  WEIGHT  *  37000  LB.  TRIM  AIRSPEED  •  0,0  KCA5 

AVERAGE  0.0.  -  330.5  tR.  (MID)  AVERAGE  ROTOR  SPEED  -  230  R.PJL 

average  sens  nr  altitude  -  2i»oo  ft.  s.a.s.  -  oh  i 


AVERAGE  TIME  TO  MAXIMUM: 
ACCELERATION  -  0.3?  SEC. 


I  * 


VBRAGE  TlMB  TO  MAX!. 
AtE  «  3.i3  SEC.  ! 


!  I 

!  ■  i 


ANGULAR  displacement 
1.0  SBC.  AFTER 
CONTROL  DISPLACEMENT 


DIRECTIONAL  CONTROL  DISPLACEMENT 
-  INCHES  FROM  TRIM 


RIGHT 


_ FiaWRK  JIO*_  111 

LunuIiIounaL  COhxKUi/  HESrOKoa 
CH-U7B  U.S.A.  S/N  66-15100 
LEVEL  FIIOHT 


AVG. 

AVG, 

AYO. 

AVO, 

AVO.  TRIM 

GROSS 

DENSITY 

ROTOR 

0.0, 

i 

CALIBRATED 

WEIOHT 

ALTITUDE 

SPEED 

AIRSPEED 

STM. 

LB. 

FT. 

R.P.R. 

IN. 

KT3. 

0 

35880 

10280 

230 

313*5  ( 

FWD) 

*wn\ 

68.5 

35885 

AVAVV 

AM 

mt  J 

ta.C 

i  r 

A 

35880 

26350 

26350 

10280 

230 

338.0  < 

AFT 

91.0 

,& . .  . 

& 

.  1  .  10280  . 
10280 

.  ISO . 

230 

m\ 

si 

95.5 
'110.5  ' 

NOTES t 

1.  SHADED  SYMBOLS  DENOTE  35880  LB. 

336.0  < 

:aft) 

C.G. 

2.  FLAQOED  SYMBOLS  DENOTE  26350  LB.  331*3  (MID)  C.G. 


30 


n. 


20 

10 

0 

10 

20 


30 


AVG.  TIME  TO  W.X. 
ACCELERATION  -  0.51  SEC. 


AVG.  TIME  TO  MAX, 
RATE  -  1,17  SEC. 


20 

10 

0 

10 

20  - 

3 

ATT 


ANGULAR  DISPLACEMENT 
1.0  SEC,  AFTER 
CONTROL  DISPLACEMENT 


LONGITUDINAL  CONTROL  DISPLACEMENT 
-  INCHES  FROM  TRIM 
M7 


3 


AVO, 

QR063 

WllOHT 

LB. 

37«0 

37*20 

37880 


FIGURE  SO*  u2  ! 
LwOIxwijMit  warau.  jtESrvjNsI 

CM7B  0.8. A.  3/8  6648300 
LEVEL  FLIGHT 
AVO.  AVO.  i 

DDfBITT  {  ROTOR  ; 

ALTITUDE  vi 

FT*  R.P.M. 

kfi60  230  3; 

*30  51 

I  !*W0  230  3: 


37220 


33M  (ATT) 

:S.o  tei 

336.0  AFT 
336.0 
336.0  (AFT 

336.0  (aft! 


NOTE  1  SHADED  SYMBOL  DENOTES  313.6  IN.  FWD.  C.O. 


i#*o 


AVO.  TIKI  TO  MAX*  ;  1 

ACCELERATION  -  0.55  SCO. 


g 

a  10 


AVO.  TIMS 
RATE  -1. 


C.  ::! 


AMOUR  DISPLACEMENT 
i.0  SEC.  AFTER! 
CONTROL  DISPUCEMWT 


LONGITUDINAL  CONTROL  DISPLACEMENT 
-  INCHES  FROM  TRIM  . 


PITCH  ASGuLAE  mXIMBi  PUGS  KATE  JUIDfiK 


FIQ1JRE  SO.  Hi 

LONGITUDINAL  CONTROL  RESPONSE 
CH-U7B  U.S.A.  ,3/N  66-19100 
LEVEL  FLIGHT 


AVO. 

AVO. 

AVG. 

AVO. 

AVO.  TRIM 

GROSS 

DENSITY1 

IIOJOR 

c.o. 

CALIBRATED 

VIBIOHT 

ALTITUDE 

SPEED 

AIRSPEED 

SIM. 

LB. 

FT. 

i'HP.M. 

IN. 

KTS. 

0 

37560 

?L30 

230 

330.9  ^MIDj 

1  .!?•? 

u 

Moo 

>i3o 

iju 

330. 9  TmiDj 

1  101.0 

A 

.mt 

5130 

230 

330.9  (MID 

1  111.0 

.  •  -  £130  • 

230 

330.9  (KID! 

1  130.0 

lb 

37560 

5130 

230 

330.9  (MID] 

>  138.0 

NOTE! 

SHADED 

SYMBOL  DENOTES 

27 I,R. 

GROSS  WEIGHT. 

10 

5 

o  ! 

5 

10 

20 

10 

0 

10 

20  - 

y 

AFT 


A VO.  TIME  TO  MAX. 
ACCELERATION  ■  0.U8  SEC. 


N 


%  o 

-0 


AVO.  TIME  TO  MAX. 
RATE  -  1.13  SEC. 


ANQULAR  DISPLACEMENT 
1.0  SEC.  AFTER 
CONTROL  DISPLACEMENT 


10  12  3 

FWi) 

LONOITUDINAL  CONTROL  DISPLACEMENT 
-  INCHES  FROM  TRIM 
149 


FIGURE  HQ.  114 
LATERAL  CONTROL  RESPONSE 
CH-U7B  U.8.A.  S/H  66-19100 
LEVEL  FLIGHT 


AVO. 

AVO. 

AVO. 

AVO. 

AVO.  TRIM 

GROSS 

DKNSITT 

ROTOR 

G.G. 

CALIBRATED 

WEIGHT 

ALTITUDE 

SPEED 

AIRSPEED 

STM. 

LB* 

FT. 

R.P.K. 

IN. 

KTS. 

0 

37370 

1(850 

230 

336.1  (aft; 

80.0 

0 

37370. 

L850 

230 

m.7  (Two  1 

Rft.rt 

A 

37370 

1(850 

230 

'33$.l  (aft' 

loi.o 

❖ 

37370 

1(850 

ISO 

313.7  jlwo 

101.0 

Us  ' 

37370 

mo 

S3© 

336.1  (Aft 

1  122.0 

LATERAL  CONTROL  DISPLACEMENT 
-  INjjJjjSS  FROM  TRIM 


ai to  mvi  vanjm  irrmarr  «wi 


FIGURE  90.  U6 

DIRECTIONAL  CONTROL  RESPONSE 

CH-U7B  U.S.A. 

8/9  66-19100 

LEVEL  FLIGHT 

AVG. 

AVG. 

A  VO. 

AVG. 

AVO.  TRIM 

cmoes 

DENSITY 

ROTOR 

C.O. 

CALIBRATED 

W1I0H7 

ALTITUDE 

SPEED 

AIRSPEED 

LB. 

FT. 

R.P.M. 

IN. 

KT8. 

m|»o. 

37tio 

. 

ltfW 

230  3] 

230  '  33 

13.7  (JVD) 

3.7  3 

80.0 

101.0 

3  a  i  o  i  23 

LETT  RIGHT 

DIRECTIONAL  CONTROL  DISPLACEMENT 


-  INCHES  FROM  TRIM 
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LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  ROLL 

POSITION  -  INCHES  POSITION  -  INCHES  PEDAL* POSITION  ATTITUDE 

FROM  POLL  FORWARD  FROM  NEUTRAL  -INCHES  FROM  -DEGREES 


FIGURE  NO.  117 

CONTROL  POSITION  IN  SIDEWARD  FLIGHT 
CH-47B  USA  S/N  6b  HHOO 


AVG 

AVG 

AVG 

PROSS 

DENSITY 

AVG  ROTOR 

WEIGHT 

ALTITUDE 

O.G.  SPEED 

SYM 

LB 

FT 

1 N .  RPM 

k 

0 

25600 

2200 

331.7  (MID)  230 

i 

□ 

36020 

2200 

330.  5  (MID.)  23U 

LEFT 


TRUE  AIRSPEED 


RIGHT 
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KNOT’S 


NEUTRAL 


FIGURE  NO.  11K 

CONTROL  POSITION  IN  SIDEWARD  FLIGHT 
CH-47B  USA  S/N  66-19100 


AVG 

AVG 

AVG 

GROSS 

DENSITY 

AVG 

ROTOR 

WEIGHT 

ALTITUDE 

C.G. 

SPEED 

SVM 

LB 

IT 

IN. 

rpm 

o 

256U0 

2  JO  u 

331.7  (MID) 

230 

a 

3t>020 

2200 

3,30,5  (MID) 

230 

"  10 


c'i  .  1,  <;0LL  DIRECTIONAL  PEDAL  TRAVEL  »  8.2  IN. 

-i  H 

'  !-■  \>  CC  I 


30  20  10  0  10  20  30 

•'•ITT  RIGHT 

TRUE  AIRSPEED  -  KNOTS 
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□  tO 


LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  ROLL 

POSITION  -  INCHES  POSITION  -  INCHES  PEDAL  POSITION  ATTITUDE 

FROM  FULL  FORWARD  FROM  NEUTRAL  -INCHES  FROM  -DEGREES 

NEUTRAL 

l  AFT  LT.  RT.  LT.  RT.  LT.  R 


FIGURE  NO.  119 

CONTROL  POSITION  IN  SIDEWARD  FLIGHT 
CH-47B  USA  S/N  66-19100 


AVG 

AVG 

AVG 

. 

GROSS 

DENSITY 

AVG 

ROTOR 

WEIGHT 

ALTITUDE 

C.G. 

SPEED 

SYM 

LB 

FT 

IN.. 

RPM 

O 

36020 

2200 

331,4  (MID) 

230 

□ 

36330 

2200 

3?6.7  (AFT) 

230 

A  ' 

35640 

2200 

S14.0  (rWD)- 

230 

6 


30 


10 


10 


20 


LEFT 


20 


TRIIF.  AIRSPEED  -  KNOTS 
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30 

RIGHT 


FIGURE  NO. 120 

CONTROL  POSITION  IN  SIDEWARD  FLIGHT 
CH-47B  USA  S/N  66-19100 


AVG 

AVG 

AVG 

GROSS 

DENSITY 

AVG 

ROTOR 

WEIGHT 

ALTITUDE 

C.G. 

SPEED 

SYM 

LB 

FT 

IN. 

RPM 

O 

35640 

2200 

314 . O(FWD) 

230 

□ 

30520 

9S00 

309. 9(FWD) 

230 

’■&  „  FULL  DIRECTIONAL  PEDAL  TRAVEL  =  8.2  IN. 


30  -20  10  (1  10  20  30 
LliFT  RIGHT 

TRUE  AIRSPEED  -  KNOT'S 
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LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  PITCH 

POSITION  -  INCHES  POSITION  -  INCHES  PEDAL  POSITION  ATTITUDE 

FROM  FULL  FORWARD  FROM  NEUTRAL  -INCHES  FROM  -DEGREES 


FIGURE  NO.  121 

CONTROL  POSITION  IN  REARWARD  FLIGHT 
CH-47B  USA  S/N  66*  L9100 
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FIGURE,  NO.  m 

CONTROL  POSITION  IN 'REARWARD  FLIGHT 

CH-47B  USA  $/N  66-191|00 
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t}rue  Airspeed  -  knots 


FORWARD 


LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  PITCH 

POSITION  -  INCHES  POSITION  -  INCHES  PEDAL  POSITION  ATTITUDE 

FROM  FULL  FORWARD  FROM  NEUTRAL  -INCHES  FROM  -DEGREES 

NEUTRAL 

i  AFT  LT  RT  LT  RT  N.D.  N.U 


FIGURE  NQ.  123 

CONTROL  POSITION  IN  REARV-aRD  FLIGHT 
CH-47B  USA  S/N  66-19100 
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2 — 


FULL  LATERAL  STICK  TRAVEL  =  8.45  IN. 


FULL  LONGITUDINAL  STICK  TRAVEL  -  13.0  IN. 


LONGITUDINAL  STICK  LATERAL  DIRECTIONAL 

POSITION  ^  INCHES  STICK  POSITION  PEDAL  POSITION  PITCH  ATTITUDE 

FROM  FULL  FORWARD  ^  INCHES  FROM  ^  INCHES  FROM  ^  DEGREES 

NEUTRAL  NEUTRAL  NOSE  NOSE 


FIGURE  NO.  124 
TRIM  CURVES  IN  LEVEL  FLIGHT 
CH-47B  USA  S/N  66-19100 
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1.  DCP  SPEED  TRIM,  FWD  AND  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE 

2.  S.A.S.  ON 


FULL  DIRECTIONAL  PEDAL  TRAVEL  »  8.2  IN. 


'CALIBRATED  AlRSPEEp  ^  KNOTS j 

IfcO 


LONGITUDINAL  STICK  LATERAL  DIRECTIONAL 

POSITION  %  INCHES  STICK  POSITION  PEDAL  POSITION  PITCH  ATTITUDE 

FROM  FULL  FORWARD  --  INCHES  FROM  -v  INCHES  FROM  ^  DEGREES 


FIGURE  NO,  12S 
TRIM  CURVES  IN  LEVEL  FLIGHT 
CH-47B  USA  S/N  66-10100 
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1.  DCF  SPEEU  TRIM,  1  Wli  AND  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE 


,  2,  FULL  LATERAL  STICK  TRAVEL  »  8,45  IN. 
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TRIM  CURVES  IN  LEVEL  FLIGHT 
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NOTES: 

1.  I'.C.P.  SPLIT)  TRIM,  FWD  &  AFT  CYCLIC  SPEED  TRIM  ON 

AUTOMATIC  SCHEDULE. 

-i  2.aS.4,S.  ON 
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CALIBRATED  AIRSPEED  *  KNOTS 
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LONG I TOO INAL  STICK  LATERAL  DlktCTIONAL 

POSITION  -  INCHES  STICK  POSITION  PEDAL  POSITION  PITCH  ATTITUDE 

FROM  FULL  FORWARD  -  INCHES  FROM  -  INCHES  FROM  -  DEGREES 

NEUTRAL  NEUTRAL  NOSE  NO. 


FIGURE  Nib.  *27 
TRIM  CURVES  IN  LEVEL  FLIGHT 
CH-47B  U.S.A.  S/S  66-19100 
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NOTES: 

j  O.C.P.  SPEED  TRIM.  I  WO  I,  AFT  CYCLIC  SPEED  TRIM 
AUTOMATIC  SCHEDULE. 
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CALIBRATED  AIRSPEED  KNOTS 
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LONGITUDINAL  STICK  LATERAL  DIRECTIONAL 

POSITION  %  INCHES  STICK  POSITION  PEDAL  POSITION  PITCH  ATTITUDE 

FROM  FULL  FORWARD  ^  INCHES  FROM  'v-  INCHES  FROM  ■-  DEGREES 

NEUTRAL  NEUTRAL  NOSfc  NOSE 


FIGURE  NO.  128 
1'klM  CURVES  IN  LEVEL  FLIGHT 
CH-47B  USA  S/N  66-19100 
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1.  DCP  SPEED  TRIM,  I  Wi)  AND  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE. 


FULL  DIRECTIONAL  PEDAL  TRAVEL  «  8.2  IN. 
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— Q - 1$ 


CALIBRATED  AIRSPEED  ^  KNOTS 
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LONGITUDINAL  STICK  IATF.RAL  DIRECTIONAL 

POSITION  'u  INCHES  STICK  POSITION  PEDAL  POSITION  PI  TO!  ATTITUDE 

FROM  FULL  FORWARD  ^  INCHES  FROM  ^  INCHES  FROM  -v  DEGREES 

NOSE  NOSE 


LONGITUDINAL  STICK  LATERAL  DIRECTIONAL 

POSITION  -  INCHES  STICK  POSITION  PEDAL  POSITION  PITCH  ATTITUDE 

FROM  FULL  FORWARD  -  INCHES  FROM  -  INCHES  FROM  -  DEGREES 

NEUTRAL  NEUTRAL  NOSE  NOSE 

EWE  AFT  LT  RT  LT  RT  DWN  UP 
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NOTES : 

1.  U. (’.!».  SPEED  TRIM,  FWD  t;  AFT  CYCLIC  SPEED  TRIM  ON 


CALI  ORATED  AIRSPEED  KNOTS 
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LONGITUDINAL  STICK  LATERAL  DIRECTIONAL 

POSITION  -  INCHES  STICK  POSITION  PEDAL  POSITION  PITCH  ATTITUDE 

FROM  FULL  FORWARD  -  INCHES  FROM  -  INCHES  FROM  -  DEGREES 

NEUTRAL  NEUTRAL  NOSE  NOSE 


FIGURE  NO.  131 
TRIM  CURVES  IN  LEVEL  FLIGHT 

CH-47B  U.S.A.  S/N  66-19100 
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NOTES : 

1.  U.C.P.  SPELL)  TRIM,  FWll  ft  AFT  CYCLIC  SPELL)  TRIM  ON 


CALIBRATED  AIRSPEED  KNOTS 
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FIGURE  NO.  1 S: 

I'RIM  CURVES  IN  LLVl.l.  t'LliiHT 
C1I-47B  USA  S/N'  i.o  I'JIOO 
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L.  DUB  SPF.EI  1  HUM,  I'M'  AND  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE  . 


1  FULL  DIRECTIONAL  i'L.DA!.  TRAVEL  -  8.2  IN. 
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LONGITUDINAL  STICK  LATERAL  DIRECTIONAL 

POSITION  -  INCHES  STICK  POSITION  PEDAL  POSITION  PITCH  ATTITUDE 

FROM  FULL  FORWARD  -  INCHES  FROM  -  INCHES  FROM  -  DEGREES 


FIGURE  NO.  133 
TRIM  curves  in  Level  flight 
CH-47B  U.S.A.  S/N  6t>-l‘J100 
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NOTES : 

1.  D.C.P.  SPEED  TRIM,  FWD  ti  AFT  CYCLIC  SPEED  TRIM  ON 
AUTOMATIC  SCHEDULE  . 

2.  S.A.S.  ON. 
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CALIBRATED  AIRSPEED  KNOTS 
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LONGITUDINAL  STICK  LATERAL  DIRECTIONAL 

POSITION  ^  INCHES  STICK  POSITION  PEDAL  POSITION  PITCH  ATTITUDE 

FROM  FULL  FORWARD  a,  INCHES  FROM  ^  INCHES  FROM  DEGREES 

NEUTRAL  NEUTRAL  NOSE  NOSE 


FIGURE 
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1.  DCP  SPEED  1KIM,  FWD  AND  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE  . 

2 .  S . A . S .  ON  , 


FULL  DIRECTIONAL  PEDAL  TRAVEL  =8.2  IN. 
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NCHES  FROM  FULL  FWD  -  INCHES  FROM  -  INCHES  FROM  ATTITUD 

NEUTRAL  FELTI  EAL  -degree 
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NOTES: 

I.  |)CP  MM  l:D  I  Ul  M,  II.,'  ,  AIT  CYCLIC  Sl’lilit) 
TRIM  ON  AUTOMAT  It  M  III.DUI.E. 
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LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  PEDAL 

POSITION  POSITION  POSITION 

INCHES  FROM  FULL  FND  -  INCHES  FROM  -  INCHES  FROM 


FIGURE  \fG ,  ]37 

STATIC  LONGITUDINAL  COLLECT! VL-IMXLD  STABILITY 
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NOTES : 

1.  DCP  SPEED  TRIM,  END  i,  A FT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE. 

2.  S.A.S,  ON  . 


FULL  DIRECTIONAL,  PHUAi  TRAVEL  =  tf.2  JN. 
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CAL. i  H RATED  A1  HSPEI-.D  ~  KNOTS 
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LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  PEDAL 

POSITION  POSITION  POSITION  PITCH 

INCHES  FROM  FULL  FWD  -  INCHES  FROM  -  INCHES  FROM  ATTITUDE 

NEUTRAL  NEUTRAL  -DEGREES 


FIGURE  NO.  138 

STATIC  LONGITUDINAL  COLLECTIVE-FIXED  STABILITY 
CH-47B  U.S.A.  S/N  66-19106 

LEVEL  FLIGHT 
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NOTES: 

1.  DCP  SPEED  TRIM,  FWD  (j  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE. 
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LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  PEDAL 

POSITION  POSITION  POSITION  PITCH 

'INCHES  FROM  FULL  FWD  -  INCHES  FROM  -  INCHES  FROM  ATTITUDE 

NEUTRAL  NEUTRAL  -DEGREES 


FIGURE  NOj  139 

STATIC  LONGITUDINAL  COLLECTIVE-FIXED  STABILi < 
CH-47B  U.S.A.  S/N  66-19100 
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FIGURE  NO.  140 

STATIC  LONGITUDINAL  COI.I.I.CTI VE-FIXED  STABILITY 
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NOTES : 

1.  DCP  SPEED  TRIM,  FWD  I,  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE  . 

2.  S .  A .  S .  ON, 


FULL  DIRECTIONAL  PEDAL  TRAVEL  *.2  IN. 


0~«~ 


1 


FULL  LATERAL  STICK  TRAVEL  *  8,45  IN. 


FULL  LONGITUDINAL  STICK  TRAVEL  *  13.0  IN. 


LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  PEDAL 

POSITION  POSITION  POSITION  PITCH 

INCHES  FROM  FULL  FWD  -  INCHES  FROM  -  INCHES  FROM  ATTITUDE 

NEUTRAL  NEUTRAL  -DEGREES 


FIGURE  NO.  i4i 

STATIC  LONGITUDINAL  COLLECTIVE-FIXED  STABILITY 
CH-47B  U.S.A.  S/N  66-19100 

CLIMB 

AVG.  AVG.  AVG. 

GROSS  DENSITY  AVG.  ROTOR 

WEIGHT  ALTITUDE  C.G.  SPEED 

5YM.  LB,  FT.  IN.  R.P.M. 

O  33000  5000  330.8  (MID)  230 


NOTES : 

1,  DCP  SPEED  TRIM,  FWD  5  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE  . 

2.  S.A.S.  ON. 

lAt-  oa  o 


FULL  DIRECTIONAL  PEDAL  TRAVEL  =8.2  IN. 


FULL  LATERAL  STICK  TRAVEL  -  8.45  IN. 


CALIBRATED  AIRSPEED  KNOTS 
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LATERAL  STICK  DIRECT! •'TV'!.  PEDAL 

POSITION  POviiG.A  PITCH 

TA'D  -  INCHES  FROM  -  INCHES  1  ROM  ATTITUDE 

NEUTRAL  NEUTRAL  -DEGREES 


LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  PEDAL 

POSITION  POSITION  POSITION  PITCH 

-  INCHES  FROM  FULL  FND  -  INCHES  FROM  -  INCHES  FROM  ATTITUDE 

NEUTRAL  NEUTRAL  -DEGREES 

FWD  AFT  LT  RT  LT  RT  ND  NU 


FIGURE  NO.  143 

STATIC  LONGITUDINAL  COLLECTIVE-FIXED  STABILITY 
CH-47B  U.S.A.  S/N  66-19100 
CLIMB 

AVG.  AVG.  AVG. 

GROSS  DENSITY  AVG.  ROTOR 

WEIGHT  ALTITUDE  C.G.  SPEED 

SYM.  LB.  FT.  IN.  R.P.M. 

O  33000  3.Q000  330*JKMID)  225 
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POSITION  POSITION  POSITION  PITCH 

INCHES  FROM  FULL  FWD.  -  INCHES  FROM  -  INCHES  FROM  ATTITUDE 

NEUTRAL  NEUTRAL  -DEGREES 


FIGURE  NO.  144 

STATIC  LONGITUDINAL  COLI.I  Cl  I VE-FIXED  STABILITY 
CH-47B  U.S.A.  S/N  68-19100 

CLIMB 


AVG. 

AVG. 

AVG. 

GROSS 

DENSITY 

AVG. 
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NOTES : 

1.  UCP  SPEED  TRIM,  FWU  5  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE. 
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FULL  LONGITUDINAL  STICK  TRAVEL  =  15.U  IN. 
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CI.AI  U  RATED  AIRSPEED  KNOTS 
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120 


LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  PEDAL 

POSITION  POSITION  POSITION  PITCH 

INCHES  FROM  FULL  FtfD  -  INCHES  FROM  -  INCHES  FROM  ATTITUDE 

NEUTRAL  NEUTRAL  -DEGREES 
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FIGURE  NO.  145 

STATIC  LONGITUDINAL  COLLECTIVE-FIXED  STABILITY 
CH-47B  U.S.A,  S/N  66-19100 


CLIMB  '  "* 

AVG, 
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NOTES : 

1.  DCP  SPEED  TRIM,  FWD  ti  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE. 

2.  S.A.S.  ON. 


FULL  DIRECTIONAL  PEDAL  TRAVEL  =  8.2  IN. 


FULL  LATERAL  STICK  TRAVEL  =  8. 45  IN. 
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LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  PEDAL 

POSITION  POSITION  POSITION  PITCH 

INCHES  FROM  FULL  FWD  -  INCHES  FROM  -INCHES  FROM  ATTITUDE 

NEUTRAL  NEUTRAL  -DEGREES 


FIGURE  NO.  146 

STATIC  LONGITUDINAL  COLLECTIVE-FIXED  STABILITY 
CH-47B  U.S.A.  S/N  19100 

CLIMB 

AVG.  AVG.  AVG. 

GROSS  DENSITY  AVG.  ROTOR 

WEIGHT  ALTITUDE  C.G.  SPEED 

SYM.  I.R  FT  IN  R.P.M. 

O  40000  5000  32?.6(MID)  230 


NOTES : 

1.  DCP  SPEED  TRIM,  FWD  5  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE  . 


PHI  T  DT  RPCTTONAt.  PPnAI  TRAVEL  aS  O  T  M . 


,  FULL  LATERAL  STICK  TRAVEL  *  8.45  IN. 
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CALIBRATED  AIRSPEED  KNOTS 
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LONGITUDINAL  STICK  LATERAL  STICK  .DIRECTIONAL  PEDAL 

POSITION  POSITION  POSITION  PITCH 

-  INCHES  FROM  FULL  FWD  -  INCHES  FROM  -  INCHES  FROM  ATTITUDE 

NEUTRAL  NEUTRAL  -DEGREES 
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FIGURE  NO.  147 

STATIC  LONGITUDINAL  COLLECTIVE-FIXED  STABILITY 
CH-47B  U.S.A.  S/N  66-19100 

PARTIAL  POKER  DESCENT 
AVG.  AVG.  AVG. 

GROSS  DENSITY  AVG.  ROTOR 

WEIGHT  ALTITUDE  C.G.  SPEED 

SYM.  LB.  FT.  IN.  R.P.M. 

O  33000  5000  330.8  (MID)  230 


FULL  DIRECTIONAL  PEDAL  TRAVEL  =  8.2  IN. 


FULL  LATERAL  STICK  TRAVEL  =8.45  IN. 
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CALIBRATED  AIRSPEED  KNOTS 
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LONGITUDINAL  STICK  LATERAL  STICK  DIRE-.!  loNAL  PEDAL 

POSITION  POSITION  POSITION  PITCH 

INCHES  FROM  FULL  Ffc'D  -  INCHES  FROM  -  INCHES  FROM  ATTITUDE 

NEUTRAL  NEUTRAL  -DEGREES 


FIGURE  NO.  148 

STATIC  LONGITUDINAL  COLLECTIVE-FIXED  STABILITY 
CH-47B  U.S.A.  S/N  Efi-l^OO 
PARTIAL  POWER  DESCENT 
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NOTES : 

1.  DCP  SPEED  TRIM,  FWU  $  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE  , 
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2.  S.A.S.  ON. 


FULL  DIRECTIONAL  PEDAL  TRAVEL 
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LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  PEDAL 

POSITION  POSITION  POSITION  PITCH 

INCHES  FROM  FULL  FKD  -  INCHES  FROM  -  INCHES  FROM  ATTITUDE 

NEUTRAL  NEUTRAL  -  DEGREES 


FIGURE  NO  149 

STATIC  LONGITUDINAL  COLLECTIVE-FIXED  STABILITY 
CH-47B  U.S.A.  S/N  66-19100 

PARTIAL  POWER  DESCENT 

AV(j .  AVG .  AVG . 

GROSS  DENSITY  AVG.  ROTOR 

WET  GUT  AI,T !  IIU'H  CG.  SPEED 

SYM.  LB  FT  IN  R.P.M. 

O  33000  5000  330. 9 (MID)  225. 


NOTES : 

1.  DCP  SPEED  TRIM,  I'WD  ti  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE  . 

K).  2.  S.A.S.  ON. 


H  .  FULL  LATERAL  STICK  TRAVEL  =  8.45  IN. 

«  I 


20  40  60  80  100  120  140 


CALIBRATED  AIRSPEED  KNOTS 
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LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  PEDAL 

POSITION  POSITION  POSITION  PITCH 

INCHES  FROM  FULL  FWD  -  INCHES  FROM  -  INCHES  FROM  ATTITUDE 

NEUTRAL  NEUTRAL  -DEGREES 


FIGURE  NO.  ISO 

STATIC  LONGITUDINAL  COLLECTIVE-FIXED  STABILITY 
CH-47B  U.S.A.  S/N  66-19100 
PARTIAL  POWER  DESCENT 


AVG. 

AVG. 

AVG. 

GROSS 

DENSITY 

AVG. 
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NOTES : 

1.  DCF  SPEED  TRIM,  FWD  6,  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE  . 

2,  S.A.S.  ON. 

&  - - - q. 
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FULL  DIRECTIONAL  PEDAL  TRAVEL  -  8.2  IN. 
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FULL  LATERAL  STICK  TRAVEL  "  8.45  IN. 
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FULL  LONGITUDINAL  STICK  TRAVEL  -  13.0  IN. 
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LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  PEDAL 

POSITION  POSITION  POSITION  PITCH 

INCHES  FROM  FULL  FWD  -INCHES  FROM  -  INCHES  FROM  ATTITUDE 

NEUTRAL  NEUTRAL  -DEGREES 


FIGURE  NO.  151 

STATIC  LONGITUDINAL  CoiLECTIVE-FIXED  STABILITY 
CH-47B  U.S.A.  S/N  66-19100 
PARTIAL  POWER  DESCENT 
AVG.  AVG.  AVG. 

GROSS  DENSITY  AVG.  ROTOR 

WEIGHT  ALTITUDE  C.G.  SPEED 
SYM  t.R  FT  IN  R.P.M. 

O  33000  5000  337.UCAFT)  225 


NOTES : 

1.  DCP  SPEED  TRIM,  FWD  G  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE. 


CUT  I  DT  RCfTTHNA  T  PFClA!  TRAVF1  m  ftp  T  M 


CALIBRATED  AIRSPEED  KNOTS 
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POSITION  POSITION  POSITION  PITCH 

INCHES  FROM  FULL  FWD  -  INCHES  FROM  -  INCHES  FROM  ATTITUDE 

NEUTRAL  NEUTRAL  -DEGREES 


FIGURE  NO. 152 

STATIC  LONGITUDINAL  COLLECTIVE-FIXED  STABILITY 
CH-47B  U.S.A.  S/N  66-19100 


PARTIAL  POWER  DESCENT 
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NOTES : 

1.  DCP  SPEED  TRIM,  FWD  I,  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE. 

2.  S.A.S.  ON. 
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FULL  DIRECTIONAL  PEDAL  TRAVEL 
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LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  PEDAL 

POSITION  POSITION.  POSITION  PITCH 

-  INCHES  FROM  FULL  FKD  -  INCHES  FROM  -  INCHES  FROM  ATTITUDE 

NEUTRAL  NEUTRAL  -DEGREES 

FWD  AFT  LT  RT  LT  RT  ND  N1 


FI  GURU  NO.  lb.5 

STATIC  LONGITUDINAL  COLLECTIVE- FIXED  STABILITY 
CH-47B  U.S.A.  S/N  66-19100 

AUTOROTATION 


AVG. 

AVG. 

AVG. 

GROSS 

DENSITY 

AVG. 

ROTOR 

HEIGHT 

ALTITUDE 

C.G. 

SPEED 

l.R 

FT 
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R.P.M. 

33000 

5000 

330. 9 (MID) 

225 
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NOTES: 

1.  DCP  SPEED  TRIM,  FWD  ti  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE. 

2.  S.A.S.  ON. 


FULL  DIRECTIONAL  PEDAL  TRAVEL  ■  8.2  IN. 


FULL  LATERAL  STICK  TRAVEL  *  8.45  IN. 


FULL  LONGITUDINAL  STICK  TRAVEL  »  13.0  IN. 


40  60  80  100 

CALIBRATED  AIRSPEED  KNOTS 
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LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  PEDAL 

POSITION  POSITION  POSITION  PITCH 

INCHES  FROM  FULL  FWD  -  INCHES  FROM  -  INCHES  FROM  ATTITUDE 

NEUTRAL  NEUTRAL  -DEGREES 


STATIC  LONGLTJD1NAL  COLLECTIVE-FIXED  STABILITY 
CH-47  U.S.A.  S/N  66-19100 
AUTO ROTATION 

AVG.  AVG.  AVG. 

GROSS  DENSITY  AVG.  ROTOR 

WRIGHT  ALTITUDE  C.G.  SPEED 

SYM.  LB  FT  IN  R.P.M. 

O  33000  10000  330,9(MU3)  ?25 


NOTES : 

1.  DCP  SPEED  TRIM,  FWD  §  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE. 

2.  S.A.S.  ON. 


CALIBRATED  AIRSPEED  KNOTS 
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LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  PEDAL 

POSITION  POSITION  POSITION  PITCH 

INCHES  FROM  FULL  FWD  -  INCHES  FROM  -  INCHES  FROM  ATTITUDE 

NEUTRAL  NEUTRAL  -  DEGREES 


FIGURE  NO.  155 

LONGITUDINAL  COLLECTIVE-FIXED  STABILITY 
CH-47B  U.S.A  S/N  66-19100 
AUTOROTATION 
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NOTES: 

1.  DCP  SPEED  TRIM,  FWD  5  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE  . 

2.  S.A.S,  ON. 

i  io 

0 


=  10 


CALIBRATED  AIRSPEED  KNOTS 


191 


POSITION  POSITION  POSITION  PITCii 

-  INCHES  FROM  FULL  FNO  -INCHES  FROM  -  INCHES  FROM  ATTITUDE 

NEUTRAL  NEUTRAL  -  DEGREES 


KICIlBij  Ull  Kh 

STATIC  LONGITUDINAL  OJUEUiVt -FIXED  31ABIUTY 
CH-47H  U.S.A.  S/>  N 
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NOTES : 

1.  DCP  SPEED  TRIM,  FWD  L,  AFT  GYCLIG  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE. 

2.  S.A.S.  ON. 


* - e 


CALIBRATED  AIRSPEED  KNOTS 
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LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  PEDAL 

POSITION  POSITION  POSITION  PITCH 

INCHES  FROM  FULL  FUD  -  INCHES  FROM  -  INCHES  FROM  ATTITUDE 

NEUTRAL  NEUTRAL  -DEGREES 

'  AFT  LT  RT  LT  RT  ND  N 


rif-pRE  so.  is7 

SI'ATIl  U*icl  IUDINAI  Coil. n.lfV! -FIXED  STABILl'l Y 
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NOTES  1 

1.  DCP  SPEED  TRIM,  EWD  N  AFT  CYCLIC  SPEED 
TRIM  ON  AUTOMATIC  SCHEDULE  . 
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LONGITUDINAL  STICK  LATERAL  STICK  DIRECTIONAL  PEDAL 

POSITION  POSITION  PITCH 

INCHES  FROM  FULL  FWD  -  INCHES  FROM  -  INCHES  FROM  ATTITUDE 


Fl.URt  NO.  158 

STATIC  LONGITUDINAL  COLLECTIVE- FIXED  STABILITY 
CH-47B  USA.  ~S/N  66-19100 
AUIOKOIATION 
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DIRECTIONAL  LATERAL  LONGITUDINAL  STICK  BANK  YAW  S.A.S.  ACTUATOR 

PEDAL  POSITION  STICK  POSITION  POSITION  -  IN.  ANGLE  MOTION  -  EQUIV. 

-  INCHES  FROM  -  INCHES  FROM  FROM  FULL  -  DEGREES  INCHES  OF  PEDAL 

NEUTRAL  NEUTRAL  FORWARD 

RT  LT  RT  FKD  AFT  LT  RT  LT  if 
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FIGURE  NO.  159 


CI1-47B  U.S.A.  S/N  60-19100 
AU'IOROTATION 

TRIM  AIKSPLED  =  S7.8KC.V5  AVC.  ROTOR  SPl.Lt)  =  225  RPM 

AVG.  GROSS  WT  =  20404  LCS  S.A.S.  CONFIG  =  ON 

AVG.  DENSITY  ALT  *  2446  FELT  AVG.  C.G.  -  331.4  (MTU) 


DIRECTIONAL  LATERAL  LONGITUDINAL  STICK  BANK  YAW  S.A.S.  ACTUATE R 

PEDAL  POSITION  STICK  POSITION  POSITION  -  IN.  ANGLE  MOTION  -  fcyiflV. 

-  INCHES  FROM  -  INCHES  FROM  FROM  FULL  -  DEGREES  INCHES  OF  PEDAL 

NEUTRAL  NEUTRAL  FORWARD 
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DIRECTIONAL  LATERAL  LONGITUDINAL  STICK  BANK  YAK  S.A.S.  ACTUATOR 

PEDAL  POSITION  STICK  POSITION  POSITION  -  IN.  ANGLE  MOTION  -  EQUIVT. 

-  INCHES  FROM  -  INCHES  FROM  FROM  FULL  -  DEGREES  INCHES  OF  PEDAiL 
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DIRECTIONAL  LATERAL  LQNGIHiL INAL  STICK  BANK  VAR'  i.A.S.  ACTUATOil 
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FIGURE  NO.  164 

STATIC  LATERAL-DIRECTIONAL  STABILITY 
CIJ-47B  U.S.A.  *S/N  66-19100 
LEVEL  FLIGHT 

TRIM  AIRSPEED  =  57.8  KCAS  AVG.  ROTOR  SPEED  “  230RPM 

AVG.  CROSS  WT  »  38121  S.A.S.  CONFIG  -  ON 

AVG.  DENSITY  ALT  -  5606  FEET  AVG.  C.G.  =  330.62  (MID) 

Q  NUMBER  1  SAS 


DIRECTIONAL  LATERAL  LONGITUDINAL  STICK  BANK  YAW  S.A.S.  ACTUATOR 

PEDAL  POSITION  STICK  POSITION  POSITION'  -  IN.  ANGLE  MOTION  -  EQUIV; 

-  INCHES  FROM  -  INCHES  FROM  FROM  FULL  -DEGREES  INCHES  OF  PEDAj. 

NEUTRAL  NEUTRAL  FORWARD 


FIGURE  NO.  166 

STATIC  LATERAL-DIRECTIONAL  STABILITY 
CH-47B  U.S.A.  S/N  66-19100 
LEVEL  FLIGHT 

TRIM  AIRSPEED  *  S7.8KCAS  AVG.  KOTOR  SPEED  »  230^ 

AVG.  GROSS  WT  *  3667SLBS.  S.A.S.  CONFIG  »ON 

AVG.  DENSITY  ALT  =  4321  FEET  AVG.  C.G.  =  33S.57  (AFT) 
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NOTE  NUMBER  ONE  SAS  NOT  AVAILABLE 
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FULL  LONGITUDINAL  STICK  TRAVEL  -  13.0  IN. 


FULL  LATERAL  STICK  TRAVEL  «  8.45  IN. 


FULL  DIRECTIONAL  PEDAL  TRAVEL  »  8.2  IN. 


DIRECTIONAL  LATERAL  LONGITUDINAL  STICK  BANK  YAW  S.A.S.  ACTUATOR 

PEDAL  POSITION  STICK  POSITION  POSITION  -  IN.  ANGLE  MOTION  -  EQUIV. 

-  INCHES  FROM  -  INCHES  FROM  FROM  FULL  -  DEGREES  INCHES  OF  PEDAL 

NEUTRAL  NEUTRAL  FORWARD 
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STATIC  LATERAL-DIRECTIONAL  STABILITY 
CH-47B  U.S.A.  S/N  66-19100 
CLIMB 

TRIM  AIRSPEED  -  81. S  KCAS  AVG.  ROTOR  SPEED  *  230  g|>M 

AVG.  GROSS  WT  »  36440  LBS  S.A.S.  CONFIG  »  ON 

AVG.  DENSITY  ALT  «  5510  FT.  AVG.  C.G.  *  313.5  (FWD) 
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NOTE  NUMBER  ONE  SAS  NOT  AVAILABLE 
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FULL  LATERAL  STICK  TRAVEL  =  8.45  IN. 


DIRECTIONAL  LATERAL  LONGITUDINAL  STICK  BANK  YAH  S.A.S.  ACTUATOR 

PEDAL  POSITION  STICK  POSITION  POSITION  -  IN.  ANGLE  MOTION  -  EQUI 1. 

-  INCHES  FROM  -  INCHES  FROM  ’  FROM  FULL  -  DEGREES  INCHES  OF  PEDAL 

NEUTRAL  NEUTRAL  FORWARD 

RT  LT  RT  FWD  AFT  LT  RT  IT  _  ST 


FIGURE  NO.  168 

STATIC  LATERAL-DIRECTIONAL  STABILITY 
CH-47B  U.S.A.  S/N  66-19100 
LEVEL  FLIGHT 

TRIM  AIRSPEED  *  100.8  KCAS  AVG.  ROTOR  SPEED  -  230 RPM 

AVG.  GROSS  NT  -  37422  LBS.  S.A.S.  CONFIG  «  ON 

AVG.  DENSITY  ALT  -  5109  FEET  AVG.  C.G.  •  330.87  (MID) 
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DIRECTIONAL  LATERAL  LONGITUDINAL  STICK  BANK  YAW  S.A.S.  ACTUATOR 

PEDAL  POSITION  STICK  POSITION  POSITION  -  IN.  ANGLE  MOTION  -  EQHIV. 

-  INCHES  FROM  -  INCHES  FROM  FROM  FULL  -  DEGREES  INCHES  OF  PEDAL 

NEUTRAL  NEUTRAL  FORWARD 


FIGURE  NO. 169 

STATIC  LATERAL- DIRECTIONAL  STABILITY 
CH-47B  U.S.A.  S/N  66-19100 
LEVEL  FLIGHT 

TRIM  AIRSPEED  =  116.9  KCAS  AVG.  ROTOR  SPEED  -  230RPM 

AVG.  GROSS  WT  ■  36870  LBS.  S.A.S.  CONFIG  «  ON 

AVG.  DENSITY  ALT  =■  5842  FEET  AVG.  C.G.  ■  331.07  (MID) 


fc  7  FULL  LONGITUDINAL  STICK  TRAVEL  «  13.0  IN. 
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DIRECTIONAL  LATERAL  LONGITUDINAL  STICK  BANK  YAW  S.A.S.  ACTUATOR 

PEDAL  POSITION  STICK  POSITION  POSITION  -  IN.  ANGLE  MOTION  -  EQUIYu 

-  INCHES  FROM  -  INCHES  FROM  FROM  FULL  -  DEGREES  INCHES  OF  PEDAL 

NEUTRAL  .  NEUTRAL  FORWARD 
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FIGURE  NO.  !?0 

STATIC  LATERAL-DIRECTIONAL  STABILITY 
CH-47B  U.S.A.  S/N  66-19100 
LEVEL  FLIGHT 

TRIM  AIRSPEED  -  122.3  KCAS  AVG.  ROTOR  SPEED  «  230  RPM 

AVG.  GROSS  WT  -37036  LBS.  S.A.S.  CONFIG  -  ON 

AVG.  DENSITY  ALT  -5935  FEET  AVG.  C.G.  -  330.99  (MID) 
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DIRECTIONAL  LATERAL  LONGITUDINAL  STICK  BANK  YAW  S.A.S.  ACTUATOR 

PEDAL  POSITION  STICK  POSITION  POSITION  -  IN.  ANGLE  MOTION  -  EQUIV. 

-  INCHES  FROM  -  INCHES  FROM  FROM  FULL  -  DEGREES  INCHES  OF  PEDAL 

NEUTRAL  NEUTRAL  FORWARD 

RT  LT  RT  FWD  AFT  LT  RT  LT  ] 


FIGURE  NO.  171 

STATIC  LATERAL-DIRECTIONAL  STABILITY 
CH-47B  U.S.A.  S/N  66-19100 
LEVEL  FLIGHT 

TRIM  AIRSPEED  =  60  EGAS  AVG.  ROTOR  SPEED  =>  230  RPM 

AVG.  GROSS  WT  =  28044  LBS.  S.A.S.  CONFIG  *  ON 

AVG.  DENSITY  ALT  =  10,241  E'HET  AVG.  C.G.  *  330.55  (MID) 
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FIGURE  NO.  172 

STATIC  LATERAL -DIREcT TONAL  STABILITY 
CH-47B  U.S.A.  $/N  60-19100 

CLIMB  : 

TRIM  AIRSPEED  *  81.5  KCAS  AVG.  ROTOR  SPEED  ■  23QRpj4f 

AVG.  CROSS  WT  *  27782  LBS.  S.A.S.  CONFIG  »0N  '  j 

AVG.  DENSITY  ALT  *  9073  FEET  AVG.  C.G.  »  33a.6Q(MID)!  . 
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FULL  LONGITUDINAL  STICK  TRAVEL  =  13.0  IN. 
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DIRECTIONAL  LATERAL  LONGITUDINAL  STICK  BANK  YAW  S.A.S.  ACTUATOR 

PEDAL  POSITION  STICK  POSITION  POSITION  -  IN.  ANGLE  MOTION  -  EQUIU. 

-  INCHES  FROM  -  INCHES  FROM  FROM  FULL  -  DEGREES  INCHES  OF  PEDAL 

NEUTRAL  NEUTRAL  FORWARD 


L’ r/Mintr  MA  1*71 

t  1  UUiVL  0  J.  I 

STATIC  LATLRAL- DIRECTIONAL  STABILITY 
C1I-47B  U.S.A.  S/N  66-13100 
AUTOROTATION 

TRIM  AIRSPEED  »  81. S  KCAS  AVG.  ROTOR  SPEED  ■  230  RPM 

AVG.  GROSS  WT  -  27782  LBS.  S.A.S.  CONFIG  »  ON 

AVG.  DENSITY  ALT  =*  3073  FEET  AVG.  C.G.  »  330.60  (MID) 


i~  1  Fill. I.  I.ATF1JA  I.  STICK  TRAVEL  =  S.AR  IN. 


DIRECTIONAL  LATERAL  LONGITUDINAL  STICK  BANK  YAK'  S.A.S.  ACTUAH 

PEDAL  POSITION  STICK  POSITION  POSITION  -  IN.  ANGLE  NOTION  -  EQLHV. 

-  INCHES  FROM  -  INCHES  FROM  FROM  FULL  -  DEGREES  INCHES  OF  PEDAL 

NEUTRAL  NEUTRAL  FORWARD 


FIGURE  NO.  174 

STATIC  LATFRA I . - n T n R CT T ONA L  STABILITY 
CH-47B  U.S.A.  S/N  66-19100 
LEVEL  FLIGHT 

TRIM  AIRSPEED  -  90.1  KCAS  AVG.  ROTOR  SPEED  ■>  230  RPM 

AVG.  GROSS  WT  »  27736  LBS.  S.A.S.  CONFIG  «■  ON 

AVG.  DENSITY  ALT  *9565  FEET  AVG.  C.G.  »  330.70  (MID) 
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FULL  LONGITUDINAL  STICK  TRAVEL  *  13.0  IN. 
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DIRECTIONAL  LATERAL  LONGITUDINAL  STICK  SANK  YAW  S.A.S.  ACTUATOR 

PEDAL  POSITION  STICK  POSITION  POSITION  -  IN.  ANGLE  MOTION  -  EQUIV. 

-  INCHES  FROM  -  INCHES  FROM  FROM  FULL  -  DEGREES  INCHES  OF  PEDAL 

NEUTRAL  NEUTRAL  FORWARD 


FIGURE  NO.  175 

STATIC  LATERAL-DIRECTIONAL  STABILITY 
CH-47B  U.S.A.  S/N  66-19100 
LEVEL  FLIGHT 

TRIM  AIRSPEED  *  1 15  KCAS  AVG.  ROTOR  SPEED  *  230  RPM 

AVG.  GROSS  WT  *  27e>10  LBS.  S.A.S.  CONFIG  =  ON 

AVG.  DENSITY  ALT  =  lu717  FEET  AVG.  C.G.  -  330.76CMID) 
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TIKE  HISTORY  OF  DYNAMIC  STABILITY 
CH-47B  U.3.A.  S/N  66-19100 

LONGITUDINAL  STICK,  1  INCH  AFT.  PULSE 
•  90  KCAS  AVERAGE  DENSITY  ALT] 

WEIGHT  -  331*70  LBS.  AVERAGE  ROTOR  SPEED 

■  331.0  (KID)  S.A.S.  CONDITION  -  C 


FIGURE  NO.  17  '- 
;Y  OF  DYNAMIC  STABILITY 
IJ.S.A.  S/N  66-19100 
STICK,  1  INCH  AFT.  PULSE 

AVERAGE  DENSITY  ALTITUDE  -  3I4OO  FEET 
I  LBS.  AVERAGE  ROTOR  SPEED  ■  230  RPM 

S.A.S.  CONDITION  -  ON 
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ilSTORY  OF  DYNAMIC  STABILITY 
B  U.SJU  S/N  66-19100 


"ITMA  T 


38U70  LBS. 
KID) 


AX*  X  •  XU  i*J£d 

AVERAGE  DENSITY  ALTITUDE  •  3220  FEET 
AVERAGE  ROTOR  SPEED  -  230  RPM 
S.A.S.  CONDITION  -ON 


TIKE  -  SECONDS 


FIGURE  NO* 
TIME  HISTQFY  OF  PYNAMTG  S* 
CH-U7B  USA  S/N  66-; 

LONGITUDINAL  STICK 
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FIGURE  NO.  176 

iE  HI5TOFT  uF  DYNAMIC  STABILITY 
•U7B  USA  S/N  66-19100 

LONGITUDINAL  STICK  FIXED 

iS  AVERAGE  DENSITY  ALTITUDE  -  3870  FEET 

37500  LB  AVERAGE  ROTOR  SPEED  -  230  RPM 

'AFT )  S.A.S.  CONDITION  -  ON 


SECONDS 


FIGURE  NO,  179 

TIKE  HISTORY  OF  DYNAMIC  STABILITY 
CH-U7B  U.S.A.  5/N  66-19100 

LONGITUDINAL  STICK,  1  INCH  AFT  PULSE 
TRIM  AIRSPEED  ■  70  KCAS  AVERAGE  I 

AVERAGE  GROSS  WEIGHT  ■  36180  LBS  AVERAGE  f 

AVERAGE  C.G.  -  331.0  (MID)  S.A.S.  CC 
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FIGURE  NO.  IVJ 
[TORY  OF  DYNAMIC  STABILITY 
U.S.A.  S/N  66-19100 
\L  STICK,  1  INCH  AFT  PULSE 

AVERAGE  DENSITY  ALTITUDE  -  3UOO  FEET 
tBS  AVERAGE  RbTOR  SPEED  •  230  RPM 

S.A.S.  CONDITION  -  ON 
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FIGURE  NO.  180 

TIME  HISTORY  OF  DYNAMIC  STABILITY 
CH-L7B  U.S.A.  S/N  66-19100 

LONGITUDINAL  STICK,  1  INCH  FWD.  PULSE 
TRIM  AIRSPEED  -  115  KCAS  AVERAGE  DENSITY  ALT 

AVERAGE  GROSS  WEIGHT  -  33320  LBS.  AVERAGE  ROTOR  SPEED 

AVERAGE  C.G.  •  313.2  (FWD)  S.A.S.  CONDITION  ■« 
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TIME  -  SECONDS 


FIGURE  NO.  ISO 
BISTQRY  OF  DYNAMIC  STABILITY 
B  U.S.A.  S/N  66-19100 

DINAL  STICK,  1  INCH  FWD.  PULSE 

B  AVERAGE  DENSITY  ALTITUDE  -  SkhO  FEET 

33320  LBS.  AVERAGE  ROTOR  SPEED  -  230  RPM 

HD)  S.A.S.  CONDITION  -ON 


TIME  -  SECUNDS 


ANGLES  RATE  -  ACCELERATION  -  S.A.S. 

DEGREES  DEG/SEC  DEG/SEC/SEC  E(JO.  INCHES  OF 

LONGITUDINAL  STICK 


FIGURE  NO.  181 
RY  OF  DYNAMIC  STABILITY 
U.S.A.  5/N  66-19100 
STICK,  1  INCH  AFT.  PULSE 

AVERAGE  DENSITY  ALTITUDE  -  5LliO  FEET 
LBS.  AVERAGE  ROTOR  SPEED  *  230  RPM 

i  SJUS.  CONDITION  -ON 


TIKE  -  SECONDS 
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DECREES  DEG/SEC  DEG/SEC/SEC  EQO.  INCHES  OF 

LONGITUDINAL  STICK 


FIGURE  NO.  102 
HlSTUttr  OF  DINA  MIC  STAHlLiTI 
B  U.S.A.  S/N  66-19100 

INAL  STICK,  1  INCK  FWD,  PULSE 

AVERAGE  DENS IT!  ALTITUDE  ■  3100  FEET 
28L90  LBS,  AVERAGE  ROTOR  SPEED  •  225  RPM 

ID)  S.A.S.  CONDITION  -  ON 


TIKE 


SECONDS 


FIGURE  MO.  JL:‘-3 

RY  OF  DYNAMIC  STA  JILITY 
U.S.A.  S/M  66-19100 
L  STICK,  1  IN'CH  AFT  PULSE 


ATE RACE  DENSITY  ALTITUDE  -  5265  FEET 
AVERAGE  ROTOR  SPEED  “  225  RPM 

S.A.S.  CONDITION  -  ON 
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FIGURE  NO.  iTlt 

E  HISTORY  OF  DYNAMIC  STABILITY 
U7B  U.3.A,  S/N  66-19100 

TUDINAL  STICK,  1  INCH  AFT  PULSE 

5  AVERAGE  DENSITY  ALTITUDE  -  10080 

'  26USO  LBS  AVERAGE  ROTOR  SPEED  -  225  RPM 

ID)  S.A.S.  CONDITION  -  ON 


a 


TIME  -  SECONDS 


FIGURE  NO.  IV 
3TO tiY  OF  DYNAMIC  STABILITY 
U.S.A.  S/N  66-19X00 
INAL  STICK,  1  INCH  AFT  PULSE 


t  L:iS 


AVERAGE  DENSITY  ALTITUDE  -  10020  FEET 
AVERAGE  ROTOR  SPEED  -  225  RPM 
S.A.3,  CONDITION  ■  ON 
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FIGURE  NO.  lOti 

TIME  HISTORY  OF  DYNAMIC  STABILITY 
CH-L7B  U.3.A.  S/N  66-19100 

LATERAL  STICK,  1  INCH  LEFT  PULSE 


TRIM  AIRSPEED  -  11$  KCAS 
AVERAGE  GROSS  WEIGHT  ■  33320  LBS 
AVERAGE  C. 0.-313. 8 


AVERAGE  DENSITY  ALT! 
AVERAGE  ROTOR  SPEED! 
S.A.S.  CONDITION  ■ 
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TIME  -  SliU.NDS 


FI SURE  NO.  1 1\> 

IISTORY  OF  DYNAMIC  STABILITY 
I  U.3.A.  S/N  66-19100 

STICK,  1  INCH  LEFT  PULSE 

!  KCAS  AVKRA IE  DENSITY  ALTITUDE  -  5W*0  FEET 

IT  -  33320  LBS  AVERAGE  HOTOR  SPEED  -  230  RPM 

S.A.3.  CONDITION  -  ON 


TIME  SECOUNTS 


NO.  hV 

rll-'£  HISTORY  OF  DYNAMIC  STA  ILITY 
CH-U7B  U.3.A.  3/N  66-19100 

1ATS3AL  STICK,  1  INCH  RIGHT  PULSE 

P  -  110  KCaS  AVERAGE  Cr.WSITY  ALTITUDE  -  $khQ  feet 

6  WEIGHT  ■  33320  LBS.  AVERAGE  ,'QiGA  u.-E:!)  *  230  .ti-'.-i 

■  313.2  (*'WU.)  0*.  ....  .....  -  Ui-1 


TIME  3 EC OU NTS 
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FIGURE  NO.  188 

TIME  HISTORY  OF  LONGITUDINAL  CONTROL  STICK 
MANEUVERING  STABILITY 
CH-U7B  U.S.A.  S/N  66-19100 
HOVER 

AVERAGE  GROSS  WEIGHT  «  31510  LB.  TRIM  AIRSPEED  -  0.0  KCAS. 

AVERAGE  C.G.  -  310.1  (FWD)  IN.  AVERAGE  ROTOR  SPEED  •  230  R.P.M. 

Average  ur.nam  altitude  *  I081|0  FT.  S.A.3.  -  ON 


TL'IE  -  SECONDS 
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FIGURE  MO.  193 


MANEUVERING  STABILITY 
CH-U7B  U.G.A.  S/N  66-19100 


AVERAGE  GROGS  WEIGHT  -  2735'0  LB. 
AVERAGE  C.G.  -  330.8  IN.  (MID) 
AVERAGE  DENSITY  ALTITUDE  ■  GEGO  FT 


TRIM  AIRSPEED  ■  138.0  KCAS 
AVERAGE  ROTOR  SPEED  -  230  R.P.M 
S.A.S.  -ON 


229 


FIOURE  MO.  195 

TIME  HISTORY  OF  LONGITUDINAL  CONTROL  STICK 
MANEUVERING  STABILITY 
CH-U7B  U.S.A.  S/N  66-19100 


AVERAGE  GROSS  WEIGHT  ■  37000  LB.  TRIM  AIRSPEED  -100.0  KCAS 

AVERAGE  C.G.  -  331.0  (MID)  AVERAGE  ROTOR  SPEED  •  230  R.P.M. 

AVERAGE  DENSITY  ALTITUDE  -  5l6n  FT.  s.A.R,  -  DN 
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INDICATED  AIRSPEED 


FIGURE  NO.  196 
AIRSPEED  CALIBRATION 
CH-47B  U.S.A.  S/N  66-19100 

TEST  (BOOM)  AIRSPEED  SYSTEM 


AVG. 

AVG. 

AVG. 

DENSITY 

CROSS 

AVG. 

ROTOR 

FLIGHT 

ALTITUDE 

WEIGHT 

C.G. 

SPEED 

SYM. 

CONDITION 

FT. 

LB. 

.  IN. 

R.P.M. 

0 

LEVEL  FLIGHT 

1610 

26080 

332. 3 (MID) 

225 

□ 

LEVEL  FLIGHT 

2660 

33560 

330. 8 (MID) 

225 

A 

CLIMB 

6230 

33560 

330. 8 (MID) 

225 

0 

DESCENT 

5750 

33560 

330. 8 (MID) 

225 

CALIBRATED  AIRSPBED  -  KNOTS 
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INDICATED  AIRSKEED  -  KNOTS 


f 


FTC.IIRE  NO.  107 
AIRSPEED  CALIBRATION 
CH-47B  U.S.A.  S/N  66-19100 

STANDARD  (SHIP'S)  AIRSPEED  SYSTEM 
IN  LEVEL  FLIGHT 


a 

AVG. 

AVG. 

AVG. 

DENSITY 

GROSS 

AVG. 

ROTOR 

L  . 

ALTITUDE 

WEIGHT 

C.G, 

SPEED 

SYM. 

FT. 

LB. 

IN. 

R.P.M. 

0 

1610 

26080 

332 . 3(MID) 

225 

Q 

2660 

33560 

330, 8 (MID) 

22S 

CALIBRATED  AIRSPEED  -  KNOTS 
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FIGURE  NO.  198 
AIRSPEED  CAyBRATIQN 
CH-47B  U.S.A,  S/N  66-19100 


STANDARD  (SHIP'S)  AIRSPEED  SYSTEM 
JN  CLIMB  AND  AUTOROTATION 

NOTES:  .  ,  . 

1.  MAXIMUM  RATE  OF  CLIMB  OBTAINED  •  2170  FT/MlN,  j 
.  2.  MAXIMUM  BATS . OF  DESCENT  QBTAI NED  ■  2640  FMUN, 

3.  BOOM  AIRSPEED  SYSTEM  ASSUMED  STANDARD. 


FIGURE  NO.  1W3 


SHIP  SYSTEM  POSITION  ERROR 
CORRECTION  IN  SIDESLIP 
CH-47B  U.S.A.  S/N  66-19100 


(H  LEVEL  FLlCiHT 

(2)  ALL  AIRSPEEDS 

(3)  ALL  ALTITUDES 

(4)  ALL  GROSS  WEIGHTS 

(5)  ALL  C.G.'S 


10  0  10 
ANGLE  OF  SIDESLIP  -  DEG 


20  30 

RIGHT 


POSITION  ERROR  -  KNOTS 
CORRECTION  TO  BE  ADDED 


FIGURE  NO.  200 

AIRSPEED  CALIBRATION  IN  SIDESLIP 
CH-47B  U.S.A.  S/N  66-19100 
STANDARD  (SHIP ’S)' AIRSPEED  SYSTEM 
IN  LEVEL  FLIGHT 


NOTE: 

1.  BOOM  AIRSPEED  SYSTEM  ASSUMED  STANDARD. 


SYM. 

INDICATED 

DENSITY 

C.G. 

ROTOR 

AIRSPEED 

ALTITUDE 

SPEED 

KT. 

FT. 

IN. 

R.P.M 

O 

60 

5000 

330.4 (MID) 

230 

a 

60 

3000 

330. 5 (MID) 

230 

a 

60 

3000 

335.4 (AFT) 

230 

q 

60 

3000 

313.8 (FWD) 

230 

o 

60 

9000 

330.4 (MID) 

230 

u 

90 

9000 

330. 4 (MID) 

230 

0 

100 

5000 

330. 4 (MIC) 

230 

0 

100 

3000 

330. 5 (MID) 

230 

o 

100 

3000 

335.4 (AFT) 

230 

p 

100 

3000 

313. 8(FWD) 

230 

120 

3000 

330.4(MID) 

230 

p 

120 

3000 

335. 4 (AFT) 

230 

A 

120 

3000 

313. 8 (FWD) 

230 

A 

120 

9000 

330. 4 (MID) 

230 

P 

130 

5000 

330. 4 (MID) 

230 

LEFT  RIGHT 

ANGLE  OF  SIDESLIP  -  DKG. 


GROSS 

WEIGHT 

LB. 

28500 

38500 

38500 

38500 

28500 

28500 

28500 

38500 

38500 

28500 

38500 

38.500 

28500 

28500 

28500 
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SHIP  SYSTEM  SHIP  SYSTEM 

TION  ERROR  -v  KNOTS  POSITION  ERROR  KNOTS 


FIGURE  NO.  201 

AIRSPEED  CALIBRATION  IN  SIDESLIP 
CH-47B  USA  S/N  66-19100 


NOTE:  BOOM  AIRSPEED  SYSTEM  ASSUMED  STANDARD. 


SYM 

BOOM  CALIBRATED 

DENSITY 

C.G 

. 

ROTOR 

GROSS 

AIRSPEED 

ALTITUDE 

IN. 

SPEED 

WEIGHT 

KT»... . . 

.  FT. 

,  i  , 

m  , 

LB,  . 

0 

60 

sooo 

330.4 

(MID) 

230 

28500 

a 

60 

3000 

350.5 

(MID) 

230 

38500 

a 

60 

3000 

53S.4 

(AFT) 

230 

58500 

<0 

00 

3000 

313.8 

(FWD) 

230 

38500 

0 

60 

9000 

330.4 

(MID) 

23D 

28500 

V 

90 

9000 

330.4 

(MID) 

230 

28500 

SHIP  SYSTEM  SHIP  SYSTEM 

POSITION  ERROR  KNOTS  POSITION  ERROR  KNOTS 


FIGURE  NO.  202 

AIRSPEED  CALIBRATION  IN  SIDESLIP 
CH-47B  USA  S/N  66-19100 


NOTE:  BOOM  AIRSPEED  SYSTEM  ASSUMED  STANDARD. 


SYM 

BOOM  CALIBRATED 

DENSITY 

AIRSPBBd 

ALTITUDE 

KT. 

FT. 

0 

100 

5000 

□ 

100 

3000 

A 

100 

3000 

<0 

100 

3000 

0 

115 

3000 

u 

115 

9000 

C.G. 

ROTOR 

GROSS  . 

IN. 

SPEED 

WEIGHT 

RPM  ' 

. 18. 

330.4  (MID) 

230 

28500 

330.5  (MID) 

230 

38500 

335.4  (AFT) 

230 

38500 

313.8  (FWD) 

230 

28500 

330.4  (MID) 

230 

38500 

330,4  (MID) 

230 

28500 

-60 

-40 

-20 

0 

20 


115  KNOTS 


40 


ANGLE  OF  SIDESLIP  v  DEG 
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SHIP  SYSTEM  SHIP  SYSTEM 

POSITION  ERROR  -x.  KNOTS  POSITION  ERROR  -C  KNOTS 


FIGURE  NO.  2Q3 

AIRSPEED  CALIBRATION  IN  SIDESLIP 
CH-47B  USA  S/N  66-19100 


NOTE:  BOOM  AIRSPEED  SYSTEM  ASSUMED  STANDARD. 


SYM 

BOOM  CALIBRATED 

DENSITY 

C.G. 

ROTOR 

GROSS 

AIRSPEED 

ALTITUDE 

IN. 

SPIED 

WEIGHT 

•  ^ 

'  FT. 

. R^M . ! 

LB. 

O 

120 

3000 

330.4  (MID) 

230 

38500 

□ 

120 

3000 

335.4  (AFT) 

2$0 

38500 

A 

120 

3000 

313.8  (FWD) 

230 

28500 

130 

5000 

330.4  (MID) 

230 

28500 

ANGLE  OE  SIDESLIP  %  DEG 


239 


POSITION  ERROR  -  KNOTS  POSITION  ERROR  -  KNOTS 

CORRECTION  TO  BE  ADDED  CORRECTION  TO  BE  ADDED 


FIGURE  NO.  404 

AIRSPEED  CALIBRATION  IN  SIDESLIP 
CH-47B  U.S.A.  S/N  66-19100 
STANDARD  (SHIP'S)  AIRSPEED  SYSTEM 
IN  CLIMB  AND  AUTOROTATION 


NOTE: 

1,  BOOM  AIRSPEED  SYSTEM  ASSUMED  STANDARD. 


60 

40 

20 

0 

-20 

-40 


SYM. 

INDICATED 

DENSITY 

C.G. 

ROTOR 

GROSS 

AIRSPEED 

ALTITUDE 

SPEED 

WEIGHT 

KT. 

FT. 

IN. 

R.P.M. 

LB. 

0 

60 

5000 

330. 4 (MID) 

230 

28500 

0 

80 

9000 

330. 4 (MID) 

225 

28500 

p 

80 

5000 

330.4 (MID) 

225 

28500 

A 

80 

9000 

330.4 (MID) 

230 

28500 

Cr 

80 

3000 

330.5 (MID) 

230 

3B500 

SJ 

80 

3000 

313.8 (FWD) 

230 

38500 

0 

100 

5000 

330. 4 (MID) 

230 

28500 

<3 

110 

5000 

330. 4 (MID) 

225 

28500 

0 


0 
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TIQH  —  G'S  ^  ACCEI£8ATI<W  -  G*S 


FIGURE  NO.  205 

l/REV  VIBRATION  CHARACTERISTICS 
CH-4i7B  U.S.A,  S/N  66-19100 
LEVEL  FLIGHT 

AVO.  GROSS  WT.  -  27000  LB.  AVG.  GROSS  WT.  ■  1*0000  LB. 

AVD.  C.G.  -  331.5  (MID)  AVO,  C.G.  ■  330.2  (MID) 

AVO.  DENSITY  ALT,  -  1300  FT.  AVO.  DENSITY  ALT.  -  5000  FT. 

AVO*  ROTOR  SPEED  ■  230  R.P.M.  AVG.  ROTOR  SPEED  ■  230  R.P.K. 

S.A.S.  CONFIG,' -ON  S.A.S.  CONFIG.'  -  ON 

SPEED  TRIM  (D.C.P.  &  LONG.  CYCLIC)  •  AUTO. 

NOTE i  DASH  LINES  DENOTE  MIL-H-8501A  LIMITS . 


STATION  50  VERTICAL  STATION  50  VERTICAL 


STATION  $0  LATERAL  STATION  $0  LATERAL 


0  20  1*0  60  80  100  120  11*0  160  0  20  1*0  60  8  0  100  120  11*0 
TRUE  AIRSPEED  VT  -  KTAS  TRUE  AIRSPEED  VT  -  KTAS 
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,voixv»gri3DDv  ^  5,9 


l /REV  VIBRATION  CHARACTERISTICS 
CH-47B  U.S.A.  S/N  66-19100 
LEVEL  FLIGHT 


AVG.  GROSS  WT.  -  37,000  LB. 
AVG.  C.G.  -  351.9  (MID) 

AVC.  DENSITY  ALT.  -  SOOO  PT. 
AVG.  ROTOR  SPEED  -  225  R.P.M. 
S.A.S.  CONFIG,  -  ON 


AVG.  GROSS  WT.  »  40,000  U. 
AVG.  C.G.  ■  330.2  (HID) 

AVR.  DENSITY  ALT.  «  5000  FT. 
AVG.  ROTOR  SPEED  -  230  R.P.M. 
S.A.S.  CONFIG.  -  ON 


SPEED  TRIM  (U.O.P.  &  LONG  CYCLIC)  -  AUT 

NOTE I  DASH  LINES  DENOTE  MIL-H-8501A  LIMITS . 


STATION  95  VBRTICAL 


STATION  95  VERTICAL 


0  20  40  60  80  100  120  140  160  0  20  40  60  80  100  120  140 


TRUE  AIRSPEED  VT  -  KTAS 


TRUE  AIRSPEED  -  KTAS 


STATION  320  VERTICAL 


STATION  320  VERTICAL 


0  20  40  60  80  100  120  140  160  0  20  40  60  SO  100  120  140 


TRUE  AIRSPEED  VT  -  KTAS 


TRUE  AIRSPEED  VT  -  KTAS 
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G *S  _  ACCELERATION  -  G«S 


FIGURE  NO.  207 

1/m  VIBRATION  CHARACTERISTICS 
CH4t7B  U.S.A.  S/N  66-19100 
LEVEL  FLIGHT 

AVG.  GROSS  WT.  ■  37000  LB.  AVG.  OROSS  WT.  •  UOOOO  LB. 

AVO.  C.G.  •  331.9  (MID)  AVG.  O.G.  -  330.2  (MID) 

AVG.  DENSITY  ALT.  -  5000  FT.  AVG.  DENSITY  AIT.  ■  5000'  FT. 

AVO.  ROTOR  SPEID  -  205  R.P.M,  ,AVO.  ROTOS  JJPBjED  -  230  R.F.Mf 

S.A.S.  CONFIO.  -  ON  S.A.S.  CONFIG.  -  ON 

SPEED  TRIM  (D.C.P.  &  LONG.  CYCLIC)  -  AUTO. 

NOTEt  DASH  LINES  DENOTE  MIL-H-85CGA  LIMITS . 


STATION  95  LATERAL  STATION  95  LATERAL 


TRUE  AIRSPEED  VT  -  KTAS  TRUE  AIRSPEED  VT  -  KTAS 


0  20  UO  6  0  80  100  120  ll*0  160  0  20  hO  60  80  10.0  120  ll»0 

'  TRUE  AIRSPEED  VT  -  KTAS  TRUE  AIRSPEED  VT  -  KTAS 
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FIGURE  NO.  208 

l  /REV  VIBRATION  CHARACTERISTICS 
CH-  47B  U.S.A.  S/N  66-19100 
LEVEL  PLIGHT 


AVG.  GROSS  NT.  •  40,000  LB. 
AVG.  CJS.  ■  330.2  (MID) 

AVu.  oenSIty  AlT.'-  ioou  ki. 


AVG.  ROTOR  SPEBD  -230  R.P.M. 

S.A.S.  CONFIG.  -  ON 

SPEED  TRIM  CD. C.P.  |  LONG  CYCLIC)  -  AUTO 


NOTE i  HASH  LINES  DENOTE  MIL-H-8501A  LIMITS. 


STATION  480  VERTICAL 


STATION  480  LATERAL 


STATION  120  LATERAL 


1.0 


o 

i  .6 


0  20  40  60  80  100  120 

TRUB  AIRSPEED  V  -  KTAS 


1.0 

.8 

.6 

.4 

.2  __  __  _  _ _  _____ 

160  °0  20  40  60  80  100  120  140 

TRUE  AIRSPEED  VT  -  KTAS 
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G'S  _  ACCELERATION  -  G*S 


FIGURE  HO.  209 

3 /REV  VIBRATION  CHARACTERISTICS 
CH-47B  IT.'S.A.  S/N  66-19100 
LEVEL  FLIGHT 


AVG.  GROSS  WT.  -37,000  LB.  AVG.  GROSS  WT.  *  40,000  LB. 

,AVG.  C.G.  -  331.9  (MID)  AVG.  C.G.  *  330.2  (MID) 

A vo.  riFMSrrv  .mt.  -  5000  FT.  AVG.  DENSITY  ALT.  -  5000  FT. 

AVG.  ROTOR  SPEED  -  22S  R.P.M,  AVG.  ROTOR  SPEED  -  230  R.P.M. 

S.A.S.  CONFIG.  -  OH  S.A.S.  CONFIG.  -  QN 

SPEED  fftlH  (D.C.P.  6,  LONG  CYCLIC)  -  AUTO . 

NOTE i  DASH  LINES  DENOTE  MIL-H-8501A  LIMITS. 


STATION  95  VERTICAL  STATION  95  VERTICAL 


0  20  40  60  80  100  120  140  160  0  20  40  60  80  100  120  140 

TRUE  AIRSPEED  VT  -  KTAS  TRUE  AIRSPEED  VT  -  KTAS 


STATION  320  VERTICAL  STATION  320  VERTICAL 


0  20  40  60  80  100  120  140  160  0  20  40  60  80  100  120  140 

TRUE  AIRSPEED  VT  -  KTAS  TRUE  AIRSPEED  VT  -  KTAS 
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FIGURE  NO.  210 

3/REV  VIBRATION  CHARACTERISTICS 

CH-U7B  U.S.A.  S/N  66-19100 
LEVEL  FLIGHT 

AVO.  OROSS  WT.  •  37000  LB.  AVG,  OROSB  WT.  •  1*0000  LB. 

AVO.  C.O.  •  331.9  (MID)  AVG.  C.O.  *  330.2  (MID) 

AVO,  DENS  IK  ALT.  “  5000  FT.  AVO.  DENS  IK  ALT.  T  5000  FT., 

AVO.  ROTOR  SPEED  ■  225  R.P.M.  AVO.  ROTOR  SPEED  ■  230  R.P.M, 

S.A.3.  CONFIG.  -  ON  S.A.?.  GQflFIO,,  -  Of . 

. '' '"Si-EKD  'TRIM  (li.o.p.  &  long,  cyclic)  ■  AUTO. 

NOTE!  DASH  LINES  DENOTE  MIL-H-8501A  LIMITS. 


STATION  95  LATERAL  STATION  95  LATERAL 


1.0 

°?  a 


( 


OL 

0 


STATION  320  LATERAL  STATION  320  LATERAL 


20  1*0  60  80  100  120  11*0  160  0  20  1*0  60  80  100  120  ll*0 

TRUE  AIRSPEED  V?  -  KTAS  TRUE  AIRSPEED  Vj  -  KTAS 
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FIGURE  NO.  211 

3/REV  VIBRATION  CHARACTERISTICS 
CH-li7B  U.S.A.  5/N  66-19100 
LEVEL  FLIGHT 

AVO.  GROSS  WT.  •  1*0000  LB.  AVO.  ROTOR  SPEED  ■  230  R.P.M. 

AVG.  C.G.  -  330.2  (HID)  S.A.S.  CONFIG.  -  ON 

AVO.  DENSITY  ALT.  »  5000  FT.  SPEED  TRIM  (D.C.'P.  &  LONG,  CYCLIC)  •  AUTO 
NOTEi  DASH  LINES  DENOTE  MIL-H-8501A  LIMITS  . 


STATION  U80  VERTICAL 


TRUE  AIRSPEED  VT  -  KTAS 


(•'TT.trwR  KO. 

6/rev  V IB rati  cm  characteristics 
CH-U7B  U.S.A.  S/N  66-19100 
LEVEL  FLIGHT 


AVG.  GROSS  WT.  -  lOOOO  LB.  AVG.  ROTOR  SPEED  -  230  R.P.M. 

AVQ.  C.G.  «  110.2  (MID)  S.A.fi.  CONFTO.  -  fW 

AVG.  DENSITY  ALT.  -  5000  FT.  SPIED  TRIM  (D.C.P.  4  LONG.  CYCLIC)  -  AUTO, 
NOTE:  DASH  LINES  DENOTE  MIL-H-8S01A  LIMITS. 


STATION  U«0  VERTICAL 


20  1*0  60  80  100  120  1U0  160  0  20  liO  6  0  8  0  300  120  lUO 


TRUE  AIRSPEED  VT  -  KTAS  TRUE  AIRSPEED  VT  -  KTAS 


ION  -  Q*S  ACCELERATION  -  G*S 


PI0V8A  NO.  213 

3/PJEV  7T5HATI0I*  nttARACfFRISTTfS 
CH-ii7B  U.S.A.  S/N  66-19100 
LEVEL  FLIGHT 


AVO.  GROSS  WT.  -  27000  LB. 
AVO.  C.G,  -  331.5  (MID) 

AVO.  DENSITY  ALT.  -  1300  FT. 

•  nw  nfunAn  «*  0 B  D  If 

AVUl  UViVU  E  •“ 

S.A.3.  CONFIG.  -  ON 


AVO.  GROSS  WT.  -  UOOOO  LB. 
AVG.  C.O.  -  330.2  (MID) 

AVO.  DENSITY  AIT.  -  5000  FT. 
AVG.  ROTOR  flPW.n  ■  230  R.P.K. 
S.A.3.  CONFIG.  -  ON 


SPEED  TRIM  (D.Q.P.  k  LONG.  CYCLIC)  "AUTO. 


NOTEj  DASH  LINES  DENOTE  MIL-H-8£01A  LIMITS  . 


STATION  50  VERTICAL 


STATION  50  VERTICAL 


STATION  50  LATERAL  STATION  $0  LATERAL 
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figure  so.  -i » 

6 /rev  vibration  chara  ;teristios 

CH-U7P  U.S.A.  3/H  <>6-19100 
LEVEL  FLIGHT 


AVG.  GROSS  WT.  •  27000  LB. 

AVQ.  C.O.  *  331.5  (MID) 

AVG.  DENSITY  ALT.  -  1300  FT. 

AVG.  ROTOR  SPEED  ■  230  R.P.M. 

S.A.S.  CONFIG.  -  ON 

'  SPEED  TRIM  (B.C.P.  4  LONG, 

NOTE i  DASH  LINES  DENOTE  MIL-H-8501A 


AVG.  GROSS  VT.  -  1*0000  LB. 
AVO.  C.O.  -  330.2  (MID) 

AVG.  DENSITY  ALT,  *  5000  FT. 
AVQ.  ROTOR  SPEED  •  230  R.P.M. 
S.A.3.  CONFIG.  -  ON 
CTCLTC)  *  AUTO. 

LIMITS . 


STATION  50  VERTICAL  STATION  50  VERTICAL 


STATION  50  LATERAL  STATION  50  LATERAL 
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G*S  „ '  ACCELERATION  -  G»S 


r-nv-w  mt  , 

6/REV  VIBRATION  CHAJUcmiSTlGS 
CH-147B  U.S.A.  3/N  66-19100 
LEVEL  PLIGHT 

AVO.  GROSS  WT.  ■  27000  LB.  AVO.  GROSS  VT.  -  UOOOO  LB. 

AVO.  C.O.  •  331.5  (MID)  AVO.  C.O.  -  330.2  (MID) 

AVO,  nKuatfy  at-T,  ■  1300  ft.  avo.  raws  tty  alt*  •  ?ooo  rr. 

AVO.  ROTOR  SPEED  ■  230  R.P.M.  AVO.  ROTOR  SPEED  •  230  R.P.H, 

S.A.S.  fflJHFIO.  m  OR.  ..  S.A.3.  CON?»#, M . a 

SPEED  TRIM  (D.C.P.  *  LONG.  CYCLIC)  -  AUTO. 

NOTE*  DASH  LINES  DENOTE  MIL-H-8501A  LIMITS. 


STATION  9$  VERTICAL  STATION  95  VERTICAL 


TRUE  AIRSPEED  VT  -  KTAS  TRUE  AIRSPEED  VT  -  KTAS 


STATION  320  VERTICAL  STATION  320  VERTICAL 


0  20  UO  60  8  0  100  120  ll*0  160  0  20  UO  60  80  100  120  llO 

TRUE  AIRSPEED  VT  -  KTAS  TRUE  AIRSPEED  VT  -  KTAS 
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no.  n* 

6/-e  v  .  ia::  k  ;ha  ia  ,t-k:stics 

CH-L7B  ".  ".A.  SA’  66-19100 
:.:-VTX  L'L!GMT 


AVO.  GROSS  VT.  •  27000  LB. 

AVO.  C.O.  •  331.5  (MfD) 

AVO,  DENSITY  ALT.  -  1300  FT. 

AVO.  ROTOR  SPEED  «  230  R.P.M. 

S.A.S.  CONFIG.  -  ON 

SPEfiP  trim  (u.c.r.  &  Long. 


AVO.  GROSS  WT.  -  hOOOO  LB. 
AVC.  C.G.  ■  330.2  (MID) 

AVO.  DENSITY  ALT.  •  5 000  FT. 
AVO.  ROTOR  SPEED  -  230  R.P.M, 
S.A.3.  CONFIG.  -  ON 
CYCLIC)  ■  AUTO. 


NOTE:  DASH  LINES  DENOTE  MIL-H-3501A  LIMITS . 


STATION  95  LATERAL  STATION  95  LATERAL 


STATION  320  LATERAL 


STATION  320  LATERAL 


1. 


TRUE  AIRSPEED  VT  -  KTAS 


TRUE  AIRSPEED  VT  -  KTAS 
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ACCELERATION  -  G’S  _  ACCELERATION  -  G'S 


f  i  jim  m. 


ci/kLV  viukAIlu*  (jiakAi  TtSIS!  It'S 
CM-47B  U  S  A  S/S  66-i9lW 
LEVEL  FLIGHT 


AVG.  GROSS  WT.  *  37000  LB. 

AVG.  C.G.  *  331.9  (MID) 

AVG.  DENSITY  ALT.  =  5000  FT. 

•  rtrswi  n  rnnrn  —  '>’!(•  n  n  kj 

rt  v  u  t  CSV  twt\  Jrutni/  -  rv  .  »  *  i*« , 

S.A.S.  CONFIG.  -  ON 

SPEED  TRIM  (D.C.P.  8 


AVG.  GROSS  WT.  *  37UOO  I.B. 
AVG.  C.G.  *  331.9  (MID) 

AVG.  DENSITY  ALT.  «  5000  FT 
AVC  ROTOR  SPEED  -  ^ 5  o  n  u 

S.A.S.  CONFIG.  -  ON 
.  CYCLIC)  -  AUTO. 


NOTE:  DASH  LINES  DENOTE  MIL-H-8501A  LIMITS. 


STATION  95  VERTICAL 


STATION  95  LATERAL 


TRUE  AIRSPEED  VT  -  KTAS 


STATION  320  VERTICAL 


STATION  320  VERTICAL 


20  40  60  80  100  120  140 


TRUE  AIRSPEED  V, 


KTAS 


160 
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FXaCK*  m.  2!8 

i/im  vibrati*  cKARAC-iTuiiarioa 

CH-JtTB  iJ.S.A.  S/N  66-19100 
LEVEL  FLTOHT 


ATO.  GROSS  WT.  *  27000  LB. 
AVO,  C.O.  -  331.5  (MID) 

AVO,  DENSITY  ALT.  -  1300  FT. 
AVO.  ROTOR  SPEED  •  230  R.P.M. 
S.A.S.  CONFIG.  -  ON 


SP^D  TRIM  (D.C.P.  &  LONG.  CYCLIC) 
NOTE!  DASH  LINES  DENOTE  MIL-H-8501A  LIMITS 


AVO.  OROSS  WT.  •  27000  LB. 
AVO.  C.O.  •  330.9  (MID) 

AVO.  DENSITY  ALT.  •  UOOO  FT, 
AVO.  ROTOR  SPEED  •  230  R.P.M. 
S.A.S.  CONFIG.  -  ON 
AUTO. 


3TATI0N  95  VERTICAL 


STATION  95  VERTICAL 


1.0 

1  .8 

) 

‘  .6 


o 

M 
E  H 

o!i 

ii 

H  2 

i") 


.S 


1.0 

.8 

.6 

.14 

.2 


0  20  LO  60  8  0  IDO  120  UiO  160  0 

TRUE  AIRSPEED  VT  -  KTAS 


J* 


20  1)0  6  0  80  IDO  120  lUo 

TRUE  AIRSPEED  VT  -  KTAS 


1.0 

w  .8 

o 


o 

H 

M  i, 
uU 

tr! 

eU 


STATION  320  VERTICAL 


1.0 

.8 
.6 
.U 

j - .2 

_  -  —  -  -  0 

0  20  liO  60  80  100  120  11)0  160  0 

TRUE  AIRSPEED  Vj  -  KTAS 


STATION  320  VERTICAL 


20  1*0  60  80  100  120  ll)0 

TRUE  AIRSPEED  Vj  -  KTAS 
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TICN  -  G*S 


0  20  1*0  60  8C  100  1  20  11*0  160  0  20  1*0  6  0  8  0  1  00  120  11*0 

'  TRUE  AIRSPEED  VT  -  KTAS  TRUE  AIRSPEED  VT  -  KTAS 
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ACCELERATION  -  C-'S  ACCELERATION  -  G»S 


ftoubs  m.  zm 

i/m  VIBRATION  CHARACTERISTICS 
CH-L7R  H.S.A.  S/H  66-19100 
LEVEL  PLIGHT 

AVG.  GROSS  VT.  •  27000  LB.  AVG.  GROSS  VT.  •  27000  LB. 

AVG.  C.G.  •  331.5  (MID)  AVG.  C.G.  •  330.9  (MID) 

A VO.  DENSITY  ALT.  -  1300  FT.  AVO.  DENSITY  ALT.  -  11000  FT. 

AVG.  ROTOR  SPEED  -  230  R.P.M.  AVG.  ROTOR  SPEED  ■  230  R.P.M. 

S.A.S.  CONFIG.  -  ON  S.A.S.  CONFIG.  -  ON 

SPEED  TRW  (D.C.P.  &  LONG.  CYCLIC)  -  AUTO. 

NOTE i  DASH  LINES  DENOTE  MEL-H-8501A  LIMITS  . 


STATION  95  VERTICAL  STATION  95  VERTICAL 


TRUE  AIRSPEED  VT  -  KTAS  TRUE  AIRSPEED  VT  -  KTAS 


STATION  320  VERTICAL  STATION  320  VERTICAL 


TRUE  AIRSPEED  VT  -  KTAS  TRUE  AIRSPEED  VT  -  KTAS 
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NOLLY* 


0  20  UO  60  80  100  120  U|0  160  0  20  UO  60  80  100  120  11,0 

TRUE  AIRSPEED  VT  -  KTAS  TRUE  AIRSPEED  VT  -  KTAS 


FIGURE  NO.  >2 2 

O/REV  VIBRATION  CHARACTER  (‘'TICS 
CH-47B  U.S.A.  S/N  66  19U0 
LEVEL  FLIGHT 


AVG.  GROSS  WT.  ■  27000  i.B. 
AVG.  C.'J.  -  330.9  (MID) 

nriM^T'iv  4i  _  1  i  Ann 


AVG.  ROTOR  SPEED  =  230  R.P.M. 
9..A.S,  CONFIG,  -  ON . 


SPEED  TRIM  (D.C.P. 


AVG.  GROSS  WT.  -  27000  LB. 
AVG.  C.G.  »  330.9  (MID) 

AVG.  DENSITY  ALT.  “  IlOSO  FT. 
AVG.  ROTOR  SPEED  ■  230  R.P.M. 

. S. A. S.  CONFIG.  -  ON 

&  LONG.  CYCLIC)  -  AUTO. 


NOTE:  DASH  LINES  DENOTE  MII.-H-8501A  LIMITS  , 


STATION  95  VERTICAL 


STATION  95  VERTICAL 


I 
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2  0  ho  60  80  100  120  1U0  160 

TRUE  AIRSPEED  VT  -  KTAS 


20  Uo  60  80  100  120  lUo 

TRUE  AIRSPEED  VT  -  KTAS 
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0  2  0  1*0  60  80  100  120  lUO  160 

TRUE  AIRSPEED  VT  -  KTAS 


20  1*0  6  0  80  100  120  11*0 
TRUE  AIRSPEED  VT  -  KTAS 
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a  ** 


ICW  -  G*S  ^  ACCELERATION  -  G'S 


FIGURE  NO.  225 

3/REV  VIBRATION  CHARACTERISTICS 
CH-U7B  U.S.A.  S/to  66-19100 
LEVEL  FLIGHT 

AVO.  GROSS  WT.  -  27000  LB.  AVQ.  GROSS  WT.  »  27000  LB. 

AVO.  C.Q.  -  311.2  (FWD)  AVQ.  C.O.  -  3U7.2  (AFT) 

AVQ.  DENSITY  ALT.  -  5000  FT.  AVQ.  DENSITY  ALT.  »  5000  FT, 

AVQ.  ROTOR  SPEED  -  225  R.P.M.  AVQ.  ROT®  SPEED  ■  225  R.P.M. 

S.A.S.  CONFIG.  -  ON  S.A.S.  CONFIG.  -  ON 

SPEED  TRIM  (D.C.P.  &  LONG.  CYCLIC)  -AUTO’.' 

NOTE!  DASH  LINES  DENOTE  MTL-H-8501A  LIMITS  . 


STATION  95  VERTICAL  STATION  95  VERTICAL 


0  20  UO  60  80  100  120  lltO  160  0  2  0  UO  60  80  100  120  IhO 

TRUE  AIRSPEED  VT  -  KTAS  TRUE  AIRSPEED  VT  -  KTAS 


STATION  320  VERTICAL  STATION  320  VERTICAL 


0  20  UO  60  80  100  120  1U0  160  0  20  |0  60  00  100  120  UiO 

TRUE  AIRSPEED  VT  -  KTAS  TRUE  AIRSPEED  VT  -  KTAS 
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HOURS  NO.  22b 

3/EEV  VIBRATION  CHARACTERISTIC'S 
OH-U7B  U.S.A.  S/N  66-19100 
LEVEL  .FLIGHT 


AVG,  GROSS  WT.  -  27000  LB. 

AVO.  C.G.  -  311.2  (SVD) 

AVG.  DENS IT!  ALT.  -  5000  FT. 

kim  isnirma  cdppts  m  onC.  o  D  M 

A  vuf  w*  »*»• 

S.A.S.  CONTIO.  -  ON 
.  . SPEED  TRIM  (D.C.P.  it  LONG. 


AVG.  GROSS  WT.  •  27000  LB. 
AVG.  C.G.  -  31*7-2  (AFT) 

AVG.  DENSITY  ALT.  •  5000  FT. 

A  VO.  ROTOR  SPEED  ■  225  R.P.M. 

S.A.S.  CONFIG,  -  ON 

ci olio  -  auto. . . .... ; 


NOTE!  DASH  LINES  DENOTE  MIL-H-fiSOlA.  LIMITS, 


STATION  95  UTERAL 


STATION  95  UTERAL 
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0  20  Uo  60  80  100  120  lUo  160  0  20  liO  6  0  80  100  120  11*0 

TRUE  AIRSPEED  Vj  -  KTAS  TRUE  AIRSPEED  Vj  -  KTAS 
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FIGURE  NO.  228 

6/reV  V it! HAT  1  UN  CHARACTERISTICS 

CH4t7B  U.S.A.  3/N  66-19100 
LEVEL  FLIGHT 

AVO.  GROSS  WT.  •  27000  LB.  AVG.  GROSS  WT.  •  27000  LB. 

AVO.  CjQ.  -  311.2  (FWD)  AVG.  C.O.  -  3U7.2  (AFT) 

AVO.  DENSITY  ALT.  ■  5000  FT.  AVO.  DENSITY  ALT.  •  5000  FT. 

AVG.  ROTOR  SPEED  ■  ‘Hj>  H.P.M.  AVO.  ROTOR  oratD  •  225  a.r.K. 

S.A.S.  CONFIG.  -  ON  S.A.3.  CONFIG.  -  ON 

STEED  TRIM  (D.C.P.  &  LONG.  CYCLIC)  *  AUJOi . 

NOTE i  DASH  LINES  DENOTE  MIL-H-8501A  LIMITS  . 


STATION  95  LATERAL  STATION  95  LATERAL 


TRUE  AIRSPEED  VT  -  KTAS  '  TRUE  AIRSPEED  VT  -  KTAS 


0  20  UO  60  80  100  120  IliO  160  0  20  UO  60  80  100  120  1]*0 

TRUE  AIRSPEED  Vj  -  KTAS  TRUE  AIRSPEED  VT  -  KTAS 
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ENGINE  I.\LE .  gharacterisics 

CH-47E  U.S.A.  S/N  66-19100 
T55-L-7C  S/N  LEO  3202  g  LEO  3204 


CALIBRATED  AIRSPEED 


•HM’B  % 


FIQUHB  HO.  231 
TEMPERATURE  BIAS  CURVE 
CH-h?B  U.  S.A.  3/8  66-19100 
T55-L-7C  ENGINES  LEO  3?p2  «t  LEO  320b 


NOTES « 

1,  TEMPERATURE  BIAS  CURVE  FOR  IT COMING 
MCBSL  STECIFICATICN  5M3IH5  OBTAINS® 
FROM  IK  55-1520-277-10  C?. 

2*  3 tit  STB.  BA?  Hj  VALUR8  AT  MAXIMUM > 
POWER  FOR  TEST  ENGINES  OBTAINED 
FROM  LYCOMING  TEST  STAND  CALIBRATION. 


•  T55-L-7C  SA  LEO  320b  S.L.  STD.  DAY  \  AT  MAX.  PCWER  ■  95.55  t 
AT55-L-7C  SA  LEO  3202  S.L.  STD.  DAY  \  AT  MAX.  PCWER  •  95.85  % 


FIGURE  NO.  232 

MAXIMUM  SHAFT  HUHSEPOWiK  AVAILABLE 
CH-U7B  U.S.A.  3/N  66-19100 
STANDARD  DAT 

LYCOMING  T55-L-7C  ENGINES  LEO  3202  &  LEO  320l» 


NOTE*  SOLID  LINES  OBTAINED  FROM  FIGURES  231  AND  234  and  250. 


FIGURE  NOs,1  233 

NORMAL  SHAFT  HORSEPOWER  AVAILABLE 
CH-U7B  U.S.A.  S/N  66*19100 
T55-L-7C  MODEL  SPECIFICATION 
225  R.P.M. 


1*  STATIC  CONDITIONS . 

2.  NO  AIR  BLEED  LOSSES  . 

3*  NO  HP  EXTRACTION. 

ll«  INLET  LOSSES  BASED  ON  FIGURES  229  AND  2*0. 

5.  BASED  ON  AVCO  LYCOMING  MODEL  SPEC.  NO.  121.31, 
T55-L-7C  SHAFT  TURBINS  ENGINE . 


SHAFT  HORSEPOWER  AVAILABLE 


FIGURE  NO.  234 

NORMAL  SHAFT  HORSEPOWER  AVAILABLE 
CH-li7B  U.S.A.  S/N  66-19100 
T55-L-7C  MODEL  SPECIFICATION 
230  R.P.M. 

NOTESt 

1.  STATIC  CONDITIONS , 

2.  NO  AIR  BLEED  LOSSES. 

3#  NO  HP  EXTRACTION. 

lu  INLET  LOSSES  BASED  ON  FIGURES  229  AND  230. 

5.  BASED  ON  AVCO  LYCOMING  MODEL  SPEC.  JJO.  12l».31. 
T55-L-7C  SHAFT  TURBINE  ENGINE . 


PIOURS  NO.  235 

MILITARY  SHAFT  HORSEPOWER  AVAILABLE 
CH-U7B  U.S.A.  3/H  66-19100 
T55-L-7C  MODEL  SPECIFICATION 
225  R.P.M. 


NOTESt 

1.  STATIC  CONDITIONS, 

2.  NO  AIR  BLEED  LOBsEs  , 

3.  NO  HP  EXTRACTION  . 

U.  INLET  LOSSES  BASED  ON  FIGURES'  220  AND  230. 

5.  BASED  ON  AVCO  LYCOMINQ  MODEL  SPEC.  NO.  12l|.31, 
T55-L-7C  SHAFT  TURBINE  ENGINE. 


SHAFT  HORSEPOWER  AVAILABLE 


1ICW  LIMIT 


2200  21(00  2600 


SHAFT  HORSEPOWER  AVAILABLE 

272 


Uooo 


12000 


10000 


Finina  «o,  rvr 

MAXIMUM  SHAFT  HORSEPOWER  AVAILABLE 
CH-U7B  U.S.A.  S/N  66-19100 
T55-L-70  MOm  SPECIFICATION 
225  R.P.M. 


STATIC  onvnmoNS 
MO  AIR  BLEED  LOSSES. 

NOHP  EXTRACTION.-. — . ... . . . . . . 

INLET  LOSSES  BASED  ON  FIOURES  229  AND  230. 
BASED  ON  ATGO  LYCOMING  MODEL  SPEC.  NO.  12U.31 
T55-L-7C  SHAFT  TURBINE  ENGINE. 


lliOC  1600  1800 


2200  2ltOO  2600 


SHAFT  HORSEPOWER  AVAILABLE 


FIGURE  »0i  258 

MAXIMUM  SHAFT  HORSEPOWER  AVAILABLE 
CH4i7B  U.S.A.  S/N  66-1*100 
T55-L-7C  MODEL  SPECIFICATION 
230  R.P.M. 


NOTES » 

1.  STATIC  CONDITIONS : 

2.  NO  AIR  BLEED  LOSSES. 

3*  NO  HP  .  EXTRACTION . . . . 

U.  INLET  LOSSES  BASED  ON  FIGURES  229  AND  230. 

5.  BASED  ON  AVOO  LYCOMING  MODEL  SPEC.  NO.  12lu31- 
T55-L-7C  SHAFT  TURBINE  ENGINE , 
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CB-Jt7B  U.S.A.  S/S  66-: 
T55-L-7C  HOCEL  SPEdFIi 


I  \  l  l  \  \ 

I  I  I  I  I  I  I 
I  1  1  1  \  \  \ 
l  i  ill  i 
l  l  l  I  I  I 
i  l  r  I  II 

I  i  i  \  \  i 
i  i  \  \  '  t  i  i  i 
i  i  I  i  l  i  i  i 

II  t  1  l  i 
i  i  i  t  i  l 
i  i  i  I  i  \ 

i  i  i  i  l  I  i  i 
i  i  i  i  i  i 
I  i  i  i  1  I  i 
i  i  i  i  i  l  i 


1  a  < 
.a  w 


i  i  i 


S8K 


aianiYAY  HanoaasHOK  laws 
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FUEL  FLOW  VERSUS  POWER  iHD 


FOB.  FLOW  VEtSUS  POWER  ID 
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REFERRED  SHAFT  HORSEPOWER 


P  CO 


FIGURE*  NO.  245 
hNGlNii  CHAKALifcHlSfluS 
CH-47B  U.S.A.  S/N  66-19100 
T55-L-7C  S/N  LEO  3202 


.  FAIRED  CURVE  OBTAINED  FROM  il COMING  TEST  STAND 
ENOINB  CALIBRATION, 

8,  \  BASED  08  INLET  CHmCTERISTTC  OF  FIGURE  229 


I-' I CURB  NO.  -4t> 

INCiNh  CHARACTERISTICS 
CH-47H  U.S.A.  S/N  66- 19100 
TSS-L-7C  S/N  l.LO  3202 

S: 

1.  FAIRED  CURVE  OBTAINED  FROM  LYCOMING  TEST  STAND 
ENGINE  CALIBRATION  . 

2.  3 HP  OBTAINED  FROM  ENGINE  TQRQUJXBTER  - 

3.  AND  0*  BASED  ON  INLET  CHARACTERISTICS  OF 
FIGURES  229  AND  230  RESPECTIVELY. 


REFERRED  FUEL  FLOW 


FIGURE  NO.  247 
ENGINE  CHARACTERISTICS 
C11-47B  U.S.A,  S/N  66-19100 
TS5-I.-7C  S/N  EEO  3202 

NOTES I 

X.  FAIRED  CURVE  OBTAINED  FROM  LYCOMING  TEST 
STAND  ENGINE  CALIBRATION  . 
i,  AND  BASED  08  INLET  CHARACTERISTICS 

. sf  vmanrm  m  230  hespecttvelt,  -■ 
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REFERRED  EXHAUST  GAS  TEMPERATURE 


REFERRED  FUEL  FLOW 


FIGURE  HO.  249 
ENGINE  CHARACTERISTICS 
CH-47B  U.S.A.  S/N  66-19100 
T55-L-7C  S/N  LEO  3204 


xonst 

1.  FAHU5D  CURYE  OBTAINED  FROM  LICOMUC  TEST  STAND 
ENGINE  CALIBRATION .  ■ 
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liNGINt  ClIAKACTi  HISTICS 
C1I-47B  U.S.A.  S/N  6(1-19100 
T55-I.-7C  6/N  I.liO  3204 


NOTES i 

1.  FAIRED  CURVE  OBTAINED  FROM  LYCOMING 
TEST  STAND  ENGINE  GAT.TRBATTnN. 

2.  3HP  OBTAINED  FROM  ENGINE  TORQUEMETBR 

.  .3.  BASED  ON  INLET,  CHARACTERISTICS 

OF  FIOURES  22!)  AND  -'36 RESPECTIVELY. 


76  80  84  88  92 


Ni 

REFERRED  GAS  PRODUCER  SPEED, — ~- 


%  RPM 


REFERRED  SHAFT  HORSEPOWER 


REFERRED  FUEL  FLOW, 


APPENDIX  VI.  PAYLOAD  CAPABILITY 


Radius  of  action1,  Mission  I 
6,000  pounds  payload  outbound 
3,000  pounds  payload  inbound 


Radius  = 

106.3  miles 

19,169.0 

Empty  weight 

719.0 

Fixed  useful  load 

6,000.0 

Payload 

4,036.5 

Full  fuel 

29,924.5 

Engine  start  grwt  (Mission  I 

grwt) 

-98.0 

2-minute  warmup 

29,826.5 

Takeoff  grwt  (outbound) 

-1,765.7 

Cruise  fuel  (outbound) 

28,060.8 

Land 

-3,000.0 

25,060.8 

One-half  payload 

-98.0 

2-minute  warmup 

24,962.8 

Takeoff  grwt  (inbound) 

-1,671.1 

23,291.7 

Cruise  fuel 

-3,000.0 

20,291.7 

Payload 

-19,888.0 

Empty  weight  and  fixed  useful 

load 

'  403.7 

Fuel  remaining 

403  7 

100  percent  x  =  0.10001  x  100  percent  =  10.001  percent 

1,:>  fuel  remaining 


'The  above  radius  of  action  was  calculated  using  airspeed  for 
100-percent  best  range  in  accordance  with  the  detail  specification. 
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APPENDIX  VII.  LIMITED  PAYLOAD  CAPABILITY 


Pity  loud  guufuiitee,  100  NM  radius,  Mission  I 


Guarantee: 


Test  Results: 1 


6000  pounds  outbound 
3000  pounds  inbound 


7313  pounds  outbound 
3636  pounds  inbound 


Item 

Limited  Payload 

— usr — 

Maximum  Payload 

aw 

Basic  aircraft  weight 

19,888.0 

19,888.0 

Weight  of  full  fuel 

4,036.5 

4,036.5 

Payload 

7,313.0 

12,741 .0 

2 -minute  warmup 

-98.0 

-98.0 

Cruise  fuel 

-1,688.1 

-1,901.8 

Ono-half  payload 

-3,656.0 

-6,370  .5 

2 -minute  warmup 

-98.0 

-98.0 

Cruise  fuel 

-1,585.8 

-1,633.0 

Landing  weight 

24,111.6 

26,662.2 

Basic  aircraft  weight 

-19,888.0 

-19,888.0 

One-half  payload 

-3,656.0 

-6,370  .3 

Fuel  remaining 

567.6 

403.7 

Percent  fuel  remaining 

14.05  percent 

10.00  percent 

1The  limiting  factor  for  the  weights  presented  is  the  capability  to 
hover  0GE  at  6000  feet  on  a  95° F  day. 
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‘MEETS  ALL  REQU I RfMEMTS 


APPENDIX  VIII.  PILOT'S  RATING  SCALE 


290 


IMJMSSIEiJU! _ 

Sf  urny  (  iitssitu  u 1 1 •  -n 


DOCUMENT  CONTROL  DATA  ■  R  &  D 

.smifrfj-  i  Jin  »f/n  uti-iti  .«/  ill »»/  .i/is/rm  i  ,nnl  imh  sin,  jt.itj.-r  mu-  l  l-t-  tsiitffvti  nrht-n  f/i»-  .« v fu 1 1  ffimrl  do * 


ORIGINATING  A  C  T  i  V  I  IV  {  l  '•>rfiiinilt'  I  ,;if.  V  €  i  I’vH  i  s  t.  i.  u  H  i  T  V  CL  MiSIHC  A  UON 


US  Army  Aviation  Systems  Test  Activity 
Edwards  Air  ,  Luiilornia  93523 


unci. ass  mm 

1.  G  U  CUJ  I’ 


RK.PORT  T  I  T  L  F. 

*  •  «m  «m«<  *  rr'f  ^  iw'rrt*'  <ni  i  4  **  n  i  if  t  rnAnmrri  »si  i»  nr  n 

n  I  kwuH I rtimiDO  ajmu  yu/uarii,m  iuin  u;aia,  l.u-*+/u  uLl. iv-ur  i l,i\  Huvoi,  u 


s ■  ►  sc ni*’  tive  no  r t  5  iTvtv'  >'t  report  *im</  iftc/nviv.-  ti,iir*) 

l;  I NA L  REPORT,  Tune  1966  through  November  1969 


All  TilOWiSi  frifAf  MAilfn*,  IN i •/■//<•  ffliffri/,  f«*f  flftftit  ) 

George  M.  Yamakawa,  Project  Engineer 

Larry  G.  Miller,  LTC  INF,  US  ARMY,  Project  Officer/Pilot 


i  RFPON  I  1 1  A  T  It 

MARCH  1970 


ii. I.  CON  Til  ACT  OH  GMA.jT  f,i« 

h.  PHOlKCT  NO. 

USATECOM  4-6-0200-03 


I  :1  HHTNIpuTlON  S  P  AT  l:MKN  r 

This  document  may  be  further  distributed  by  any  holder  only  with  specific 
prior  approval  obtained  through  the  CG,  USAAVSCOM,  ATTN:  AMSAV-R-F,  P0  Box 
209,  St.  Louis,  Missouri  63166. 


ftl.  TOTAL  NO.  OF  1' AGES 

2D  1 

7 h.  NO.  OF  REFS 

7 

<i il,  OHIGlNATOtt’5  HEF'OH  I  NUMRLH(S) 

USAASTA  Project  No. 

66-23 

y h.  OTHER  REPORT  noisi  (Any  of 

u»f  number*  that  mny  be  usnli\tuul 

fir  ah.  no  i  i  5 


II.*-  s  POM  50  HIM  C  Ml  l  l  :  All  Y  AC  ’  I  VI  TV 


IT  A  ns  T  r<  A  c  1 


Commanding  General 

US  Army  Aviations  Systems  Command , ATTN : 
AMSAV-R-F  P.0.  Box  209  St  Louis,  M0  63166 


r 

The  airworthiness  and  qualification  tests  (Phase  D)  of  the  C1I-47B 
production  helicopter  were  conducted  at  Edwards  Air  Force  Base  and 
Bishop,  California,  during  the  period  16  October  1967  to  9  July  1968, 
Performance,  flying  qualities  and  mission  capability  were  evalua¬ 
ted  to  determine  the  suitability  of  the  CII-47B  as  a  replacement  for 
the  CH-47A,  determine  specification  compliance  and  obtain  detailed 
performance  and  stability  and  control  information  for  inclusion  in 
technical  manuals  and  other  publications.  There  were  no  deficien¬ 
cies  disclosed  which  would  affect  the  mission  accomplishment  of  the 
helicopter.  There  were  four  shortcomings  in  evidence  for  which  cor¬ 
rection  is  desirable.  The  shortcomings  observed  were  the  lack  of 
a  never  exceed  airspeed  computer  in  the  cockpit,  static  longitudi¬ 
nal.  control  instability  at  all  airspeeds  below  70  knots  indicated 
airspeed  (KIAS) ,  unstable  dynamic  longitudinal  control  character¬ 
istics  at  all  test  conditions,  excessive  cockpit  vibrations  above 
135  KIAS  at  light  gross  weights  and  also  at  230  rotor  rpm.  The  in¬ 
crease  in  gross  weight  from  33,000  pounds  for  the  C1I-47A  to  40,000 
pounds  for  the  GII-47B  and  the  resulting  increase  in  payload  capa¬ 
bility  are  particularly  noteworthy.  The  airspeed  capability  of  the 
CII-47B  is  approximately  30  knots  greater  than  the  CII-47A;  however, 
the  vibration  levels  at  airspeeds  above  120  KTAS,  light  gross  weights 
(below  approximately  33,000  pounds)  and  230  rotor  rpm  arc  excessive. 
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Airworthiness  and  qualification  tests 

CII-47B  production  helicopter 

Performance 

Plying  qualities 

Mission  capabilities 

No  deficiencies 

Tour  shortcomings 

Lack  of  never-exceed  airspeed  indicator 
Static  longitudinal  control 
Unstable  dynamic  longitudinal  control 
Excessive  cockpit  vibration 
Increased  gross  weight  capability 
Increased  payload  capability 
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